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i of old buildings commenced, September, 1910; excavation of site, November, 1910; sinking foundation caissons, December, 1910; first steel column erected, October = 
1911; steel work completed, June, 1912; the above photograph taken, November 25th, 1912. Height above street, 785 feet. Weight of steel, 23,000 tons = 
THE TALLEST OFFICE BUILDING IN THE WORLD.—(See page 224.) [ 
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The Proposed New Patent Office Building 


N Februa 15th 1M Mr. Burnett of the 
bleu ( ttee ! LPulslic Building ind 
( ind ‘ ted bi I pubiie mlidings 
Phe ’ I utherl ! ereutiol f col 
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I I . nil ! hx dt 
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I 1 ‘ mi ‘ 
t thic umber! Mal? iM 
t ‘ i quite evident hat he est esults 
Cal ! ta d der existing « diti 
I} ‘ uilding was completed in 1867, and the 
newest wing is now forty-five years old While the 
building is probab adapted to the use to which it 
Wil put t the ime ft constructiot it is conspicuous ‘ 
! a present needs rhe report of the Presi 
lhe (‘ommission points out that the amount of breath 
space allowed to employees 1 most inadequate un 
der the present ystem of ventilation, and that this 
stem cannot be improved because of the large numbet! 
of persc wh ire compelled to work in very confined 
quarters The pace consumed in the rooms of the 
examining divisions is from three to five or more times 


flices 


The basement floor of the Datent Office is occupied 
i rt a i storeroom Its condition is a disgrace to 
he ik ent Dirt conveyed from the streets is 
deposited th floors flag stones” between which 
are large racks—and accumulates in thick layers on 
the publications The condition is aggravated because 
the ile” copies of patents, of which these publica 
| tk nre chiefly composed ire open both in front and 
rear, so that the dirt and dust cannot be excluded 
; Much handling of the publications (they are frequently 
a ed for) stirs up the dust, so that it seeps into the 
king romms of the examiner adjoining the files 
(pa from considerations of health and efficiency, 
there s the risk of fire There have been two serious 
fires in the Patent Office, in one of which all the orig 
it ecords ere destroved If burned or gutted the 
! d \ rsl f the patent property of the 
Whole ou would be lost, causing irreparable in 
} issignees, and manufacturers 
While the possibility of loss by fire applies to the Pat 
ent Office a Whole t is particularly applicable to 
the a vument reeords The recorded transfers of in 
t s uncle patents in the United States Patent Office 
the o recorded evidence of the titles to 
i f «ck il invested in patent rights 
The President Commission, as a result of its in 
estigation, recommends that an appropriation be pro 


ded or the erection of a new building to be used 


i e by the Patent Office and to be properly 

igned and equipped The Commission estimates that 
ita ‘ vilding ould cost between four and five 

ion dk ‘ does not include the cost of site 

nippi d ishing of the building 
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hundred Che ft ' } opriations ealled for by 
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(‘committee is less than one twelfth of that amount. It 
hoped that the Patent 
that Mr 


accepted by Congress 


is Sincerely to be Office will not 


be ignored, and Burnett's proposals will be 


Modern Argonauts of Science 


N army of scientific workers all over the world 


is faithfully laboring, and advancing with slow 


and sure progress the frontier of our knowledge. 


Research has become systematized, and a= gradual 


widening of our horizon assured But no systematiz 


secure for us the fruits which it is reserved 
The researches of men 
William Ramsay, 


different 


for the great genius to gathe1 


ike Sir J. J. Thomson, Sit and not 


few others, stand on a wholly plane, and 


must not be compared with the work, however expert, 


of the rank and file in science Such men do not fol 


ow the beaten track. where some degree of success is 
ssured to him who has reasonable skill and sufficient 


Phe) 


man would have 


perseverance achieve that which to the average 


appeared impossible—until it faces us, 


in accomplished fact 


In the particle shot out by radium with a_ velocity 


of 12,000 miles per second, a Ramsay recognizes an 


atom of helium \ Rutherford achieves the incredible 


task of counting the number of molecules in a measured 


quantity of gas \ Perrin prepares an “artificial gas” 


made up of a st number of particles of nearly equal 


size, thus mimicking the molecules, and furnishing 


a model which exhibits the characteristic properties of 
a typical gas \ J. J. Thomson constructs a miniature 
gun, three inches long and having a bore one two 


hundred and fiftieth of an inch, and with it shoots 


molecules at a muzzle velocity of some ten thousand 
miles per second He does this to determine their 
weight, which they are made to register on a photo 
graphic plate. Is this a fairy story? No, it is far more 
wonderfu that ans fairy story for it Is the achieve 


ment of man in the twentieth century 








What remains for to-morrow to accomplish? We 
dare not prophe There sre ru s of the synthesis 
f matter, the building up of molecules from simpler 

dies, or perhaps from something which is not matter 
rhese rumors may prove unfounded What then? 
Has not enough been achieved And the future surely 
holds icher harvest still in store 

Ihe eader wl seeks further information on these 
thi will find it on another page of this issue, and in 
several important articles in this week’s SclENTIFI 


AMERICAN SUPPLEMENT 


Economy That May Be Disastrous 


photographie reproduc- 
fired at 


FE have before us a 
tion of a target, after it had been 


by a battleship which used a new system 


of fire control that enabled the ship to deliver the pro 
simultan 
the ship. 


jectiles of a whole broadside at the enemy 


practically in the same spot on 


shot 


eously and 
holes obtained 


this 


Instead of the separate and single 


under the present methods of firing, target has 


huge well-defined gaps ten to twenty feet in diameter, 
which seem to indicate that a whole salvo of five or 
ten 13.5-inch shells passed through at those points 


Under this system the whole battery is aimed and fired 


by one man, the errors of individual pointers being 


eliminated. The significance of the result will be the 


more appreciated when it is known that the firing was 


not done in smooth water, but in a seaway which 


caused the firing ship to roll rather heavily 

It is a common saying among the officers of our 
settle the 
effect. 


refers not to collective, but 


navy that the first salvo which lands will 


fight—so great will be its moral and material 


That 
to individual 


statement, however, 


firing, in which such shots of the salvo 


as landed would be scattered on the ship; whereas the 


target above referred to proves that one foreign navy, 


at least, has developed a system by which the whole 


battery of ten or twelve heavy guns can be enabled to 


bunch its projectiles within a limited area of the 


enemy's ship 


Now since it will be possible by this system to land 
it least one such salvo (provided of course that the 
range were not lost) at intervals of a minute or less, 


it must be evident to the veriest tyro that the naval 


battle of the future will be decided not by hours, but 
by minutes 

between gun and armor, the victory 
with the 14-inch 


guns can pierce any armor afloat at the present fighting 


In the contest 


to-day is decidedly gun. Our own 


ranges, and already 15- and 16-inch guns are under 


construction for some foreign navies. In spite of their 


heavy armor, not even our own “Pennsy! 
Nevada” 


delivered in the case 


exceedingly 
withstand such an attack 
of the target 


concentrated 


vania” and could 


as was successfully 


practice above referred to. One single 


broadside might easily disable her, and it would not 


tuke many such to send her to the bottom. 
It is certain that among the leading powers there is 
much 


o element of naval which so 


efficiency to 


thought, attention and practice is given as that of good 
shooting. 
It is 
battleships 


No one navy will have any monopoly of this 
reasonable and 
ever find 


prudent to suppose that, if our 
themselves drawn up in line 
against those of an enemy, the shooting of the foe wil] 
as good as our own. 


be just If this system of one-man 


control of the fire becomes general, as it must do in 
the course of time, it is evident that victory will belong 
to that fleet which is able to place the greatest number 
guns along the battle line. 


of heavy In the future bat- 


tleship fight Vrovidence will certainly be on the side 
of the heaviest artillery; and a preponderance in ships ° 
and guns will probably 
fleet that has it 


The SclenTIFK 


spell an early victory for the 


AMERICAN is to-day, as it has always 


been, a2 most earnest advocate of peaceful methods 


where they are possible. We are strongly in sympathy 


with the efforts which have been made to bring about 


universal arbitration. At the same time we believe 


that one of the strongest influences making for peace, 


particularly in the case of this country, is the posses- 


sion of a navy sufficiently strong to cope with any 


emergencies which arise. Do we 
We do not: 


the strength which it should have, and is in 


international may 


possess such a fleet? and that our navy is 
far below 
danger (if the present small-navy 
that 


comparison of our 


policy is followed) 
evident 
strength with 
(except, 


of falling yet more below standard, is 


from the following 
that of the two most powerful foreign navies 
of course, that of Great Britain) in the two oceans 

If Congress 


makes appropriation for one battleship 


only this year, the.vessel may possibly be in commis 
sion by the year 1916, and if so, a comparison of our 
that of 


shows the following results 


battleship and = battle-cruiser strength with 
Japan and Germany 

Assuming that the battle-cruisers, as their name sug 
gests, will be put into the battle line of a great engage 
ment, we find that in the year 1916 Japan will be able 
to oppose to our ten dreadnought battleships six battle- 
ships and seven of the largest battle-cruisers, making 
thirteen vessels well armored and carrying the heaviest 
guns, and that Germany can oppose eight armored cruis 
ers and seventeen battleships against our ten battleships. 
Of battle-cruisers we do not possess any Now assum 
ing that the one-man control of fire has become general 
by that vear, and that the first five or ten minutes of 
an engagement will issues of the 
that 


at the outset of 30 per cent in ships, while Germany 


probable decide the 


fight, it is seen Japan would have a superiority 


would be in a position to oppose a first fighting line 


of thirteen ships to our ten, with a reserve of twelve 


first-class ships to relieve their first line, should it be 


badly punished, or, what is more probable, to engage 
our fleet simultaneously on the other broadside 

In the presence of these facts we ask: On what pos- 
sible theory of patriotic and far-sighted statesmanship, 
is the House of Representatives proceeding in its pres- 
ent opposition to the demands of the country for an 


adequate navy? 


The Money Value of Street Lighting 


HE most prosperous, the most talked-of street 


in the western hemisphere is Broadway, New 
York. Electric lighting made it so. Its millions 


of electric bulbs stand for business enterprise, wealth, 
That 
a community, the city 


prosperity. good street lighting means dollars 


apd cents t of Cleveland has 


demonstrated to its own satisfaction. A few years ago 


the north side of Euclid Avenue, between East Fifty- 
fifth and East Sixty-sixth streets, installed a block of 
orhamental street fixtures. The result was magical. 


That side, 


deserted 


side of the street was crowded; the other 
Real estate values increased on the illumin 
uted and decreased on the dark side. Not until both 
lighted 
that 


Minnesota 


sides were equally well Was a commercial 


particular section of 

Street, 
Paul, 
thoroughfare, flanked by 


equilibrium established on 
Euclid 


Fourth 


Avenue. Similarly, between 


and Seventh streets, in St. was trans 


formed from a gloomy dilapi 


dated structures, into a prosperous street in which new 


buildings took the place of the old—a result accom 


plished entirely by street lighting. 


Three hundred cities in the United States and Can 






ada have tried ornamental street lighting and have 
found that it pays as a municipal investment well 
as in heightened civic pride, in greater prestige, and, 


therefore, in better citizenship. 
Cities, like human beings, are judged by impressions. 
The fleeting glimpse of a town caught from the win 


dows of a railway train that stops for a few minutes 


station indelible impression 


forbidding 


at a leaves an upon the 


traveler. If nothing but gloom, 


he, sees 
lamp, he 
third-rate 


occasional flickering gas 
that 


if he catches a glimpse of a main street 


punctuated by an 


inevitably sets down community as a 
municipality ; 
ablaze with light, he knows that here business thrives. 
dirt, squalor, stagnation; light 


activity, industry, life. From the lighting of a city its 


Gloom means meds 


character can invariably be deduced. 
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Electricity 


The Largest Swiss Hydro-electric Generating Station. 
—The hydro-electric generating station which is now 
being equipped at Laufenburg, on the Rhine, for comple- 
tion in 1914, will be the largest plant of its kind in Switzer- 
land. The ten turbines will have an aggregate capacity 
of 52,000 kilowatts, at 6,000 volts which will be stepped 
up to 47,000 volts for transmission. It is estimated that 
Swiss waters are capable of furnishing two million horse- 
power of which upward of one half million horse-power is 
now “harnessed”’ and in actual use. 

A Novel Ice-breaker.—A high-tension wire in the spray 
above a dam recently became so loaded with ice as to 
stretch and sag until it was down almost to the water. 
Iee hung upon it in a sheet like an apron, thickest in the 
middle like a thin crescent moon. A power-house em- 
ployee suggested shooting it off with small shot which 
could not injure the wire. Standing some distance below, 
so that the shot scattered widely, he broke off the ice in 
sections of two or three feet until the wire was entirely 
clean. 

Further Improvement in the Steam Turbine-genera- 
tor.—A distinguished British electrical engineer an- 
nounces some very promising experiments in obtaining 
higher efficiency for the steam turbine, so increasingly 
employed in electric generating plants. The new method 
consists in re-superheating the steam after it has passed 
through one of the stages of the turbine, and using high 
temperature, the latter being rendered possible by coat- 
ing the steel blading with sheet nickel. A 5,000-kilowatt 
steam-turbine generator on this system was found to 
eonsume only 7 pounds of steam per shaft horse-power, 
and a still better performance is expected, namely, 6 
pounds of steam per horse-power, or a thermal efficiency 
of 24 per cent. 

Submarine Telephony Over Uninsulated Cables.—It 
is reported that telephoning over a bare iron submarine 
cable has been accomplished by the invention of an Eng- 
lishman. Using ordinary telephone apparatus, clear- 
speech transmission was obtained, and even the loud- 
speaking reproduction of a phonograph record, over 
eleven miles of this uninsulated cable. From present 
advices it appears that a thin layer of hydrogen on the 
surface of the immersed conductor, supplied electrolyti- 
eally by a polarizing or ‘pilot’? current performs the 
function of the usual dielectrie—certainly an ideally 
Another advantage claimed is the 
a very important 


cheap insulation. 
elimination of electrostatic capacity 
point where long-distance submarine telephony is con- 
cerned. 

Electric Power from Coke-oven Gases.—Internal 
combustion engines utilizing furnace gases are increas- 
ingly employed in Europe. A large mining and metal- 
lurgical works in the north of France has decided to use 
the gas from 160 recently-built coke furnaces to obtain 
power for operating electric motors and lights about the 
works and in the surrounding district. Two methods of 
developing power from gas fuel are to be used. Burn- 
ing the gas under steam boilers, which in turn supply 
steam-turbine generators; and piping the gas direct 
When completed the 
latter plant will consist of six generator units each of 
12,000-kilowatts capacity. A gas holder of 15,000 cubic 
feet capacity will serve to tide over any temporary failure 


to internal-combustion engines. 


of the gas supply. 

International Transmission Line.—The new power 
line which runs fur 85 miles from the Swiss hydraulic 
plant of Ulten-Gosgen in order to bring current to the 
extensive Ronchamp coal mines in east France is of inter- 
est from the fact that it crosses three countries, that is, 
Switzerland, Germany (Alsace) and France. It is also a 
good example of the modern use of current for lighting 
and motors in coal mines, and this is in fact on the in- 
crease in Wurope. The present mines are located in the 
coal district near Belfort and not far from the German 
frontier. About 6,000 horse-power in the shape of-three- 
phase current will be brought over the pole live, asing 
70,000 volts. High steel towers are a noteworthy feature 
of the line, and the span is an unusually long one of 650 
feet. 

Lighting Light-Buoys by Wireless.—A German invent- 
or Grimmeisen claims to have found a method for using 
wireless waves in the best manner for lighting up distant 
lamps, either electric or gas lamps, by the use oi an accur- 
ately tuned wireless receiver at each lamp so that it is 
sensitive to only one wave pitch and no others. The 
Wireless waves act upon a receiver combined with a local 
relay for working an electromagnetic switch so as to turn 
on the current or gas as the case may be. This idea is in 
itself not a new one, as we are already familiar with wire- 
less-distant control devices, but the originality lies in the 
close tuning of the receivers so that only a given wave 
frequency will work them. The device will thus be a 
valuable one for seacoast lights, and especially for light 
buoys. Before this, sea cables were run from the buoys 
to shore to bring the current, but such eables need to be 
very strong so as to stand the severe strain of the waves. 
On the new plan, a battery can be used in the buoy, and 
the current be turned on by wireless. 


Science 


An Iceberg Patrol.—In accordance with an agreement 
between the British government and the North Atlantic 
steamship lines, the British Board of Trade is fitting out 
a ship to patrol the steamship routes in search of icebergs 
and other dangers to navigation. The vessel engaged for 
this purpose is the ‘‘Scotia,”” known to fame as the ship 
of the Seottish Antarctic Expedition of 1902 to 1904. 
She was originally a Norwegian whaler, the “ Hekla.” 

To Explore New Guinea in an Airship.—Lieut. Graetz, 
the German traveler who gained fame by crossing Africa 
first in a motor-car and then in a motor-boat, is now try- 
ing to finance a scheme for sailing over New Guinea in an 
airship for the purpose of exploring the little-known inter- 
ior of that island. The proposal has been well received 
in Germany. A similar plan for exploring New Guinea 
was proposed two or three years ago by Dr. Kurt Wege- 
ner, but never came to anything. 

Fixing India Ink.—The composition of India ink—a 
mixture of ivory-black and a colloidal substance such as 
fish-glue, causes drawings, diagrams or designs made with 
it to run and blur when wet or even dampened by the 
moisture of the air. This is a serious disadvantage in 
many cases, especially for industrial purposes. Les 
Annales suggests a remedy which makes the ink prac- 
tically indelible. This is to brush the design when made 
with a solution of 20 grammes of potassium bichromate 
and 20 grammes of bichromate of ammonia in 100 
grammes of water. 

An International Phytogeographical Excursion Across 
the United States—evidently inspired by the great sue- 
cess of transcontinental geographie tour of last summer— 
is now being organized, a preliminary announcement on 
the subject having been issued by Prof. H. C. Cowles, of 
the University of Chieago, and Prof. F. E. Clements, of 
the University of Minnesota. The excursion is to begin 
at Chicago about August Ist, and close at New York 
about October 5th, 1913. Well-known typical forms of 
vegetation will be inspected along the route, and several 
universities and other institutions of botanical interest 
will be visited. 

The New French Chronology.—The use of the new 24- 
hour time system in France is likely to give rise to some 
rather curious results. One of these is brought gut by 
A. De Mortellet, and relates to the striking of the hour. 
It will not be very practical to use 24 strokes or less in 
succession, as these would be very difficult to count after 
The number of strokes should therefore 
He proposes using a double 


a certain point. 
be reduced in some way. 
chime, one bell for units and the second for tens, the two 
bells to have a different tone. Or else with a single bell 
rapid strokes would show the tens, and slow strokes the 
units. With two bells, one bell gives strokes up to 9. 
The second bell rings once for 10. For 11, the first bell 
rings onee and the second once, and so on in the decimal 
system. For 20, the first bell rings twice, and so on. 

Tellier at Last Recognized.—At the age of eighty-five 
years and living almost in penury, Charles Tellier, the 
inventor of the system of cold storage now used all over 
the world, was decorated recently with the cross of the 
Legion of Honor, and banqueted by the International 
Cold Storage Association. A subscription of $15,000 was 
raised for him, so that the remaining years of his life 
may be passed in comfort. Like many another inventor 
before him he sacrificed everything in carrying out a bril- 
liant idea. As early as 1876 he built the ship “La 
Frigorifique,”’ which took a cargo of frozen meat from 
Rouen to La Plata, the first consignment of what has 
since become an industry of world-wide trade. Fittingly 
enough the banquet given in Tellier’s honor was com- 
posed exclusively of products from distant countries, the 
transport of which was made possible by the method 
suggested over a generation ago by Tellier. 

The Tsangpo-Brahmaputra Question.—At this late 
date, when cartographers have generally ceased to indi- 
eate their doubts about the identity of the Tsangpo and 
the Brahmaputra rivers by the use of a dotted line in the 
unexplored section, it is rather disconcerting to have the 
old question raised at a meeting of the Royal Geographi- 
cal Society, as happened a few weeks ago. In discussing 
a report by Mr. Bentinck on the geographical results 
of the Abor expedition, Capt. L. A. Bethell, who spent 
some time near the Tsangpo during the Lhasa expedition, 
and who has recently been stationed along the Dihong 
(the supposed connecting link between the Tsangpo and 
the Brahmaputra), expressed his belief that the Dihong 
has not the volume of water that it ought to have if it 
were continuous with the Tsangpo. He observed, more- 
over, that the Dihong was extremely sensitive to local con- 
ditions of rainfall, and behaved exactly as it would if en- 
tirely dependent for its water on a local catchment basin. 
Fortunately there is a British expedition working along 
the Dihong this winter, and if it is merely a local stream 
this fact will probably be ascertained. But, if so, where 
is the outlet of the Tsangpo, the greatest river of Tibet? 
It is truly exasperating that explorers are not able to 
traverse some fifty or sixty miles of debatable ground on 
the Tibetan frontier and settle once for all one of the 
most interesting of geographical problems, 


Aeronautics 


An Aeroplane Boat.—Shakir S. Jerwan and Fuad 8. 
Jerwan of New York city have patented, No. 1,049,865, 
an aeromotor boat which has an aeroplane with wing 
frames and a tail frame from which means are supported 
to float upon the surface of a body of water to buoy 
up the aeroplane and comprising air tanks supported 
beneath the wing frames and the tail frame to prevent 
them from dipping into the water. 


A Wright Patent Decision in America.—On the 27th 
ult., by a decision handed down by Judge Hazel of 
the United States District Court, the Herring-Curtiss 
Company and Glenn H. Curtiss, individually, are heid 
to infringe the Wright patent. While the Curtiss 
machine differs in form from the Wright, the court 
held the use of ailerons and a_ vertical rudder 
was the same in principle as warping wings and said 
rudder, especially since Curtiss often uses the rudder 
to help right the aeroplane when it tips. The text of the 
decision will be published in the Screntiric AMERICAN. 


Wright Patents Upheld in Germany.—-A judgment 
rendered in the Supreme Court of the German Empire 
on the 26th of February appears to have upheld the 
Wright patent. By this decision the invalidating of the 
basic feature of the Wright patent—the warping of the 
wings in conjunction with the movement of the vertical 
rudder—by the German Patent Office, does not stand. 
The only reason the court did not allow the warping 
of the wings alone was on account of the publication 
of this principle by the Wrights and Chanute prior to 
the application for letters patent. 


A Record Flight from Paris to London.—On the 2th 
ult. a new record of 3 hours and 5 minutes was made 
for the 300-mile flight from Paris to London by the 
French aviator M. G. Brindejone des Moulinais. Start- 
ing from Paris at 9:15 A. M., a descent was made at 
Calais 1 hour and 35 minutes later. The flight 
the channel was made in a fog and the aviator finally 
reached the outskirts of London at 1:30 P. M. An aver- 
age speed of over 90 miles per hour seems to have been 
attained by the high-powered Morane-Saulnier mono- 
plane. 


across 


A Safety Harness for Aviators.—In order to harness 
an aviator to the machine, and at the same time permit 
him to readily release himself when desired, Willard 
Irving Twombly of New York city has secured a patent, 
No. 1,050,874, for a safety harness in which a series of 
straps are connected together at one end and to the 
framework of an aeroplane and extend over the shoulders 
and around the body of the aviator, and means are 
provided for assembling all of the free ends of the 
straps in front of the aviator, so that he can simulta- 
neously release them, when desired. 


A Successful Trans-Alpine Flight.—For the second 
time a monoplane has flown across the Alps from Brigcue 
to Domodossola. 
tryman of Chavez, whose first flight across on September 
25th, 1910, terminated fatally, is the second to accom- 
plish this feat, and to make the flight in mid-winter at 
that. Besides paper clothes, he wore three thick jackets 
and woolen gloves. 
plane. The start was made from a plateau near Brigue 
from which the snow had been cleared, at noon, on 
January 25th. The weather was fine, fhere being little 
or no wind. Ina few minutes the machine had risen to a 
height of 7,500 feet and it disappeared from view. 
Profiting by Chavez's experience, Bielovucie flew over 
the Montcera Pass where the air-whirls and gusts are 
not so dangerous as over the Simplon. In 28 minutes he 
was above Domodossola, where he volpianed safely to 
earth. He reached an elevation of 2,800 meters (9,186 
feet) during the flight. His chief sensation was a feeling 
of loneliness when high above the Pass. Upon alighting 
he was rather light-headed and numb with the cold. 


Jean Bielovucic, a young fellow coun- 


His machine was a Hanriot mono- 


Latest Requirements for Army Aeroplanes.-—Specifi- 
eations which have lately been issued for army aero- 
planes are not nearly as rigid and difficult of fulfilment as 
they doubtless would be if the aeronautic industry in 
America had kept pace with that abroad. The new 
machines must be capable of a speed of from 3S to 
They must carry two persons and a 
They 


55 miles per hour. 
radio-telegraph set weighing about 75 pounds 
must ascend 2,000 feet in 10 minutes when carrying a 
live load of 450 pounds, and must make a continuous 
flight of 4 hours duration during the first part of which 
a flight of 180 miles across country must be included. 
All new army aeroplanes must be capable of arising from 
or alighting upon a harrowed field or a field covered with 
long grass in not over 100 yards. They must describe 
figure 8s within a rectangle 500 yards by 200 yards with- 
out losing more than 100 feet in altitude. The aviator 
may make this test alone. A higher rating will be given 
machines provided with an efficient stabilizing device, 
a motor that can be started from within the body, and a 
motor having an effective muffler with cut-out: also a 
flight in a 20-mile wind will add to the rating. All ma- 
chines must have bodies protected with chrome sheet 


steel 0,075 inch thick, 
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Salt-rising Bread 


Raising Dough With Newly Discovered Bacteria 


By H. A. 


if yw author holds a fellowship granted by the 
I Vational Association of Master Bakers for Re 
search on the Chemistry of Bread, under the direc 


tion of Prof. Robert Kennedy Duncan E-prror. | 


rising 


laboratory, but in the home and bakery as well. 


number 


and i 
had 1 


bread Not only was this bacillus tried in 


n a modern, up-to-date bakery, where failures 


wen frequent, a month's trial gave perfect 


of housewives used it with continued success, 


Kohman, Senior Fellow of Bread Research, University of Pittsburgh 
3 £ 


consists of small, microscopic cells that must be mag- 
nified many times to be visible. Yeast cells are oval- 
shaped bodies, while the salt-rising bacillus is rod- 
shaped. The cells of either are independent plants 
capable of life and reproduction. Yeast multiplies py 
a process of budding, while the bacilli 





The histor of bread extends over incalculable time 
and its origin is quite obscured in the 
mists of antiquity The words “bread 
and eaven” receive mention in Genesis 


and Exodus and other books of the Old 
Testament, indicating that baking as an 


art Was 


practiced in remote ages The 
early discovery of the leaven process was, 
without a doubt, purely accidental and 


may be traced to the fact that in eastern 


countries u mixture of meal and water, if 
fergotten for a da will ferment This 
simple wa of inciting fermentation, to 


ther with the advantages of light bread, 


j 


soon led to the adoption of the leaven 


process 
Although leaven was used even in 
cient time bread-making methods re 
m «) crude and uncertain, and the na 
ture of fermentation was not understood 
til recent vears It was the classic 


work of Pasteur in 1857 that proved, be 
vond any reasonable doubt, that alcoholic 
fermentation, such as occurs in ordinary 


bread wes its origin to one-celled, micro 





reproduce by a division of cells known as 
“fission; hence the many fission fungi. 
Reproduction proceeds with surprising 
rapidity, a cell dividing about every eight- 
een minutes. From this geometric ratio 
is has been carefully calculated that if 
there were sufficient culture media, and 
growth were not curtailed by prohibitive 
by-products, the progeny of a single cel) 
would, within a week, literally fill the 
oceans. 

Chemically, this bacillus is easily dis- 
tinguished from yeast. Yeast, as every 
one knows, decomposes sugar into carbon 
dioxide and alcohol, the former of which, 
owing to its gaseous nature, aerates the 
bread. Curiously enough, the same chemi- 
cal changes that aerate bread take place 
in the production of all alcoholic liquors. 
The salt-rising bacillus produces no aleco- 
hol, and the gas, instead of consisting 
totally of carbon dioxide, is two thirds 
hydrogen and one third carbon dioxide. 








scape piauts 


(veusts) As the result of 
ihis research and others, the manufacture 
if veast has become a science, and the old 


time leaven has been replaced by the 





Hydrogen is a very light, combustible gas, 
and in equal qualities will aerate twenty- 
two times as much bread as carbon diox- 
ide. Owing to its rarity, hydrogen pos- 





available 





iimeost perfect product now 
Naturally, t progress in yeast making 
was followed by revolutions in baking 


Yeast has proved to be literally the life 
of the baking business, and has made it 
me of the world’s great industries 


While the method of preparing bread 


wit! veast has been extensively investi 
gated, and the function of this micro-o1 
ganism in bread is thoroughly understood 
sait-rising bread has been peculiarly 
neglected If we search the literature 


upon bread, we shall find volumes upon Its 





preparation by means of yeast—and a 














ttering upon salt-rising methods 





bread is made upon scientific prin Section 


but the methods for the salt-rising 


salt-rising bread. 


sesses great buoyancy, in consequence of 
which it is used in filling balloons and 
dirigibles. It must not be inferred, how- 
ever, that the lightness of the gas makes 
proportionally lighter bread. As a mat 
ter of fact, salt-: 


svlid and close grained, resembling more 





sing bread is distinctly 


nearly home-made bread than bakers’ 
bread. 

The low density of the gases produced 
by the salt-rising bacillus, coupled with 
the fact that no alcohol is produced, has 
significance. 


an interesting, economic 





Scientific research has demonstrated be- 





yond doubt that during the normal fer- 
mentation and baking of bread, appreci- 


able losses occur. These losses, which 








are as crude and uncertain as they 
were centuries ago The housewife and 


the baker still rely upon the old-fashioned 


emptins ind to them it is a matter of 
speculation why these so often fail to 
riz Yet with many people salt-rising 


bread is the favorite bread Ex-Governor 
Stubbs of Kansas is intensely fond of it 
and praixes its strength-giving powers 


He is so fond of this bread that he in 


duced his daughter to learn to make it by 
promising ker a valuable prize should 
success crown her efforts At first she 
met with frequent failures, and at times 
was counseled to throw a batch out to 
the chicken 

There is no consensus of opinion in the 
literature upon salt-rising bread Most 
of the writers maintain that the gas for 
mation which aerates this bread owes its 
origin to “wild” yeasts that accidentally 


t Inte the batch from the air or ingredi 


epts used Necessarily, then, it is a mat 








have been estimated to approximate four 
or five per cent of the total nutrient value 
of the bread, owe their origin largely to 
the production of alcohol and carbon diox- 
ide, both of which, on account of their 
volatility, are lost. In salt-rising bread, 


these losses are less than one per cent. 





In consequence of this difference, salt- 
rising bread is richer and sweeter than 
yeast bread, for the formation of alcohol 
and carbon dioxide signify consumption 
of sugar. This difference of three or four 
per cent in the bread-yield seems a trifling 
matter when calculated on a bag of flour, 
but in the aggregate it sums up to a sur- 
Calculated on the 
Kansas wheat crop, for example, the pos- 


prising consideration. 


sible saving is sufficient to cover the main- 
tenance of both the university aud the 
agricultural college. 

The microbie flora in salt-rising bread 
may vary greatly. Frequently Bacillus 
coli communis occurs in great numbers in 








ter of chance as to whether the bread 
will or will not rise, and, indeed, failures 
fre net uncommon Some writers speak 
if a spontaneous fermentation and ferments, but do 
ot specify what the germs are. 
Wiih the view of putting the preparation of salt 
sing bread upon a scientific basis, a thorough investi 
tion was undertaken in the Department of Industrial 
Kesearch in the University of Kansas, and completed 
i» a similar department in the University of Pitts 
burgh in this investigation surprisingly interesting 
results were obtained A microscopic study of the 


emptins” revealed the fact that it is not yeast at all, 


has been maintained, but certain bacteria that raise 


this bread From the teeming flora of bacteria that 
eccur in salt-rising dough, it was possible, with ex 
treme diffieunity and after many failures, to isolate a 


bucilius, which by itself can be used in making salt 


formity of bread from day to day. 


of ye 
ture « 
likely 
exact 


The bread research laboratory at the University of Kansas. 


ist by Pasteur led to revolutions in the manufac- 
f veast and bread making, it does not seem 


that the discovery of this bacillus, which 


parallel, will revolutionize the manufacture 


salt-rising bread. 


The 


neithe 


more 


so. There are good ones and bad ones. 


diseases, it is true, but they also make our vinegar, 


ripen 
hence 


bread 


s specific in its action. 


idea of making bread with bacteria need seem 
‘r dangerous nor distasteful. A bacillus may 
‘dangerous than a bullet,” but not necessarily 


our cheese, flavor our butter and tohacco; 
no objection can be made to their raising 


As the discovery 


Each species 
They cause our most dreaded 


Hlow does this bacillus differ from yeast? Each 


This or 
zanism, as you know, because of its as- 
sociation with typhoid and other disease 

germs, renders water unfit for use. Yet the occurrence 

of this bacillus in bread is no cause for alarm, for 
it perishes in the oven. 


the mass of fermenting dough. 


Furthermore, there is a sure 
way to prevent its ever occurring. Whenever the 
liquid used in setting the “emptins” is brought to a 
boil, Bacillus coli communis will never appear, for it 
does not form spores and hence perishes in boiling 
water. The salt-rising bacillus discovered through 
these experiments, on the other hand, because of its 
sporulation, withstands this treatment. In the bread, 
however, even this bacillus, being in the sensitive vege- 
tative state, always perishes in the oven. Hence, salt- 
rising bread is as sterile as bread made with yeast. 

Why eat salt-rising bread? This is a perfectly nat- 

(Concluded on page 23%.) 
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A New Method of Educating 
Deaf Mutes 
By Jacques Beyer 
D* MARAGE, celebrated for his many 
researches on the vocal and auditory 
orgaus, describes, in a communication pre- 
sented to the Paris Academy of Sciences 


on January 13th, 1913, the principles of 
a new method of educating deaf mutes. 
Several years ago,’ Dr. Marage showed 
how the auditory faculty of deaf mutes 
and other deaf persons can be educated 
with the aid of a novel siren of his in- 
vention In nearly every case he suc- 
ceeded in causing the pupil to hear very 
simple vibrations, as a child learns the 


letters of the alphabet before he attempts 
to analyze words and phrases. 

But the vibrations employed to repro- 
duce the OU, O, A, B, I 


(those of the English words boot, on, ah, 


vowel sounds 


yet. feet), although differing in duration, 
pitch and intensity, were alike in form, 
quality or timbre. The pupil, having 
caught a vowel sound produced by the 


siren under a certain pressure, endeavored 
to repeat that 
Dr. Marage 


sound. 
has undertaken to complete 


his method by an appropriate training of 
‘the enfeebled auditory faculty in the per 
ception of the more complex vibrations 
of speech. These vibrations (apart from 


supra-laryngeal noises, 
the 
modified by 


the consonants, or 


begin and terminate vowels) 


the 


which 


consist of vowel sounds 


superposed vibrations, which represent 


the timbre of the individual voice and the 


defects in pronunciation. 
In order to the 
required for the application of his 
the 


Marage causes the notes emitted 


obtain variation of 
timbre 
method of progressive education of 
ear, Dr. 
by the siren, before they reach the pupil’s 


eur, to traverse one of a series of buccal 


resonators, which are casts of the human 


which it assumes 
in pronouncing the various vowels. The 


the siren 


mouth in the positions 


timbre of the note produced by 
thus modified varies with the pitch. 
These 


records of 


the 
vibrations which are shown in 


variations can be traced in 


connection with the accompanying photo- 


graph of the siren. The first record (on 
the left) was made by vowel A, emitted 
by the siren, without the resonator. The 
pitch was gradually lowered from begin 


(from top to 
the vibrations 


ning to end of the emission 


bottem of the record), but 
preserve their original form, although they 


increase in intensity. 



































Dr. Marage’s vowel siren and buccal resonators. 





Left Side Steer and Center 
Control in Motor Cars 
By Howard Greene 
y HEN 
their uncertain and spasmodic ways 
had 


built 


automobiles first relled on 


over the roads that for so long 


peen 


sacred to the horse, they were after 


a fashion that gave them every right to 


1 


the appellation “horseless carriages.” In 


truth they were nothing else, for the sim 
ple that, 
type of vehicle that 
pattern, they 


reason modeled after the only 


was available as a 
perforce embodied about as 
the hors 


many of the characteristics of 


absolutely unnece 


What 


other 


vehicle as were not 


sary in mechanical locomotion. 


could be more natural, #mong 


things, than that the driver should sit on 
the 


as the driver always had sat on the right 


right-hand side of the machine, just 


was a thing 


hand side of the carriage’? It 


accepted without question and probably 


without thought—so much as a matter of 


course that only within the last few years 


has there been anything like a general 
appreciation of the fact that there are 
very good reasons why the chauffeur 
should steer from the left side of the ear 
Now, however, there are many cat 
which left-hand steer and center cont! 
are standard, and the tendeney toward 


this arrangement of control is becoming 


unmistakably stronger. 


There are disadvantages in richt-side 


steering that are of considerably more im 


portance than might appear to be the case 


ou first thought. When, for example, a 
ear draws up to a curb in the way pré 
scribed by law—that is, with the right 
hand side of the car next to the sidewalk 
a passenger sitting to the left of the 
chauffeur must get out into the road and 
walk around the machine in orde 
reach the sidewalk. In nine cases out of 
ten he cannot get out on the right-hand 


side because he cannot pass the chauffeur 


and the steering wheel, and the chauffeur 


cannot pass the control levers If the 
road is muddy or dusty the short walk 
around the car may be a very unpleasant 


ceTialli Cie 


one and, moreover, there is 


ment of danger from passing vehicles, to 
say nothing of the possibility of belng 
splashed with mud or enveloped in dust 
from their wheels. The chauffeur is no 
better off in this respect than the pas 
senger in the front seat, for except in the 
few cases where he can wriggle out b 
tween the levers, he must ask the pas 


senger to get out of his way or else climb 





The second record was made with the over him. On the road with the ear i 
same siren, emitting the vowel A with gradually low ened and the pupil gradually becomes able to under rapid motion there is a phase of the right-side steering 
ered pitch, but the buceal resonator corresponding to stand ordinary conversation situation that is more serious, in that it involves mor 
the vowel O was interposed in the path of the than mere discomfort. In meeting other vehicles, often 
sound. The trace of the vibrations varies continu The Langley Medals for Eiffel and Curtiss.—Gustave also moving rapidly, it not infrequently happens that 
ally in form and becomes more complex as_ the Eiffel and Glen H. Curtiss have been awarded Langley there is little room to spare. car may be 
pitch is lowered. Medals by the Smithsonian Institution, the first for his in a street crowded with vehicular traffic, or on a 

The third record, made in the same way, with valuable aerodynamic experiments, the second for his narrow country road where there is little opportun 
the OU resonator attached to the A siren, shows development of the hydro-areoplane. ity to turn out. The chauffeur sits on the right, how 
still greater variations. In each case ever, where he is in the worst possible posi 
the sound heard is the vowel A more tion to see just how many inches there 
or less modified, as if it were uttered are between the wheels of his car and 
by a poor speaker. With this appa- those of the other vehicle. Obviousiy an 
ratus and the various buccal reson- error of judgment is much more easily 
ators, therefore, it is possible to vary made where the chauffeur cannot see than 
at will the four essential characters of where he can, and there is the possibility 
the sound: pitch, duration, intensity and that both drivers may ert 


quality or timbre. 

According to Dr. Marage, the auditory 
of deaf the re-educa 
tion of persons who have become deaf, re- 
the vibra 


education mutes or 
aerial 
the 
preference to the vibrations of 
The 
well 


quires employment of 


tions, such as those which siren pro 


duces, in 
metal instruments. 
should be 


known through preliminary photographic 


rods or ot her 


Vibrations, furthermore, 


registration. The training should com- 
mence with very simple vibrations of con- 
stant timbre, representing the fundamen- 


tal tones of the vowels, and should extend 
xradually to the more complex vibrations 
of variable timbre which occur in natural 
speech, the intensity of the sounds being 
varied from week to week in order to test 
the in acuteness of hearing. 


In this way the auditory centers are awak 


linprovement 


See SCIENTIFIC AMERICAN, May 11th, 1907, 














Emerging from behind another vehicle, the driver can observe vehicles coming 
from the opposite direction and avoid possible collision. 


It is argued in favor of right-side steer 


ing that it is easy for the chauffeur to 
see just what he is doing when pulling up 
to a curb, and also that the right-side 


position is the best when overtaking other 


vehicles on the road—all of which is more 
or less true. The ready rejoinder is, how 
ever, that experience has shown that there 
is little or no difficulty in making a good 


approach to a curb, steering from the left 


side, after a little practice, expecially 
the curb is stationary and there is no 
particular necessity for speed And when 
overtaking other vehicles on the road 


wise driver will speed up his car if ther 


is so little room to spare that great accent 


acy of judgment is necessitated: usually 
the conditions are such that the overtak 
ing car can choose the time for getting 
by, and so avoid complicatio: ind bh 
any case judging distance on the right 


(Concluded on paye 23 

















SCIENTIFIC AMERICAN 


March 8 


» 1918 








Sub- 


Guns tor 
marines 


Decks During Submergence 


By Dr. Alfred Gradenwitz 





A Weapon That Swings Below | 




















elevation. 


fhe gun being sighted at small 


construction of sub 
mainly toward an increase of their 


tea NT tendencies in the 
marine poats are 
d 


nlacement Moreover, in addition to the torpedoes 


earried by such boats, it is now thought advisable to 
equip them with defensive and protective ordnance 
In accordance with the special purposes of subma 
e boats, Messi Krupp have in this connection devel 
opad some special types of ordnance In order to 
raluce as far as possible the water resistance in travel 
ing below the surface, tapering-carriage guns of non 
rusting nickel steel were chosen in the case of small 
caliber \s regards, on the other hand, medium cali 
ber gul which on account of their size, would oppose 
‘ iderable resistance to the water, thus reducing 
materially the speed of traveling, means had to be 
provided for the ordnance to be stowed away during 
protracted voyages below the surface These guns 
ire designed for being got into fighting order with a 
few manipulations and in a minimum of time, after 


emerging from the water. A condition to be complied 


with in both cases then was to make any sensitive 


r disturbing parts (breach sights, shoulder rests, ete.) 


readily attachable 


We present 


and removable 


views of a gun of 7.5 centimeters caliber 


which comprises a pivoting carriage calculated to re 
duce the water resistance during submarine traveling 
it is S60 kilogrammes in weight, and while out of use 
rests in a hold below the upper deck. This hold is 
locked by cover, and, when closed, is only recognized 
from the slight projection of the stationary pivoting 


suppert which does not to the water any resist 


oppose 
ance worth speaking of 
down, the socket 


front 


in erecting the gun and turning it 


round a bearing situated close to the 


rotates 
erect the 
after 


elge of the stationary socket In order to 


gun, the cover is opened and a bolt is loosened, 


which tie gzoes 


gun under the action of spiral springs, 


automatically into firing position. It is maintained in 


thie posithon by resilient bolts Twenty seconds are 
required to get the gun into fighting order and to at 
tach the breech sight and shoulder rest, and the same 
time is occupied in removing these parts and stowing 
the gun away below deck 

The tube of this gun is fitted with a ram lock and 
is made of non-rusting nickel steel, so that it may be 
stewed away in a compartment which is not water 
tight The cradle surrounds the cylindrical part of 
the tube and rests with its two horizontal trunnions 


in the bearings of the support On the eradle is 


arranged the braking cylinder, with the spring for re 


storing the tube into firing position As seen from our 


pictures, the tube before being turned down, is pointed 


vertically upward, being maintained in this position 
by a spring For this reason and in order to make 
the gun suitable for balloon and aeroplane defence, 


the upper part of the cradle support has been given a 


considerable elevations It 


that 


form aliowing of may be 


said, in this connection aeroplanes have already 


proved the most dangerous foes of submarine boats, 


it having been possible to sight, from an aeroplane, sub- 


marine boats traveling at considerable depths. 


The pivoting socket has been given the shape of a 


column and carries at the top the bearing of the pivot. 


It is widened out in its lower form a 


The 
the case of small 


part, so as to 


case for receiving the hinge and resilient bolts. 


shoulder serves to point the gun in 


elevations, Le, when used against the enemy’s sub 


marine boats, ete. In firing at considerable elevations, 


e. £., against ax 


roplanes, the shoulder is turned round 


through an angle of 180 degrees. The breech-sight com 


prises 4 panorama angle telescope with universally ro- 
tating objective prism head The eye-glass is not 
moved in taking aim 


Firing is effected by means of a lever placed on the 


holder of the shoulder, 


hand, 


which is seized by the sighter 


with the left while his right hand takes hold of 














Gun lowered, hatch closed. 

















Bringing gun into firing position. 




















Gun lowered, hold about to be closed by shutters. 


the shoulder handle and his right shoulder is leaned 
against the cushion. Three men are provided for 


operating this gun. 


News From Mawson’s Antarctic Expedition 
Australasian 


pn 
Douglas 


in the ship 


Antaretic Expedition, under Dr. 
from Hobart, 
December 2nd, 1911, for the pur- 
of the Antarctic 
coast south of Australia, now usually known as Wilkes 
Land, extending from Victoria Land (the theater of 
Seott’s and Shackleton’s explorations) on the east, to 
Wilhelm II. Land the 
1902) on the This coast 
sighted 


Mawson, sailed Tasmania, 


“Aurora,” 
stretch 


pose of exploring the great 


Kaiser (discovered by “Gauss” 


expedition, in west. includes 


and named by various 
Adelie Land, 


honor of his wife, and the ever- 


several minor “lands,” 


earlier expeditions; such as 


Dument d’Urville in 


named by 


problematical Termination Land, reported by the Ameri- 


ean expedition under Wilkes. The existence of Ter- 


mination has been a subject of tedious discussion for a 
The matter may be disposed of by 


great many years. 


Submarine gun at high-angle fire practice. 


saying that there is no such land in the place assigned 
to it by Wilkes, but assuming the possibility that that 
otticer made a rather gross error in his observations of 
longitude, the 
have actually sighted the 


latitude and excusable on ground of 


weather conditions, he may 
coast on which Wild's detachment of the Mawson party 
recently landed. 

Mawson’s expedition disclaimed any intention of pole- 
The 
Australasian 


hunting consisted mainly of graduates of 
the 


financed and equipped. Dr. 


party 


universities, and was generously 


Mawson himself is a well- 
had 


avnutaretie experience with Shackleton, when he was one 


known geologist and magnetician, and previous 
of the three explorers who planted the Union Jack on 
pole. <A 
Macquarie Island, and another in 
Adelie Land, where Mawson and a part of the expedi- 


tion effected a landing in January, 1912. By 


the south magnetic radio-telegraphie station 


was established at 


means of 


these two stations it was hoped that could 


messages 
between the Antarctic base of the 
outside world, but 


be relayed regularly 


expedition and the very re- 


After 
landing Mawson the ship cruised westward along the 


only 


eently have any wireless messages been received. 


coast, and landed a second party, under Wild, at a 
point 1,200 miles from Mawson’s station in February, 
1912. The “Aurora” then returned to Hobart (about a 


year ago), bringing back the first detailed news of the 
progress of the expedition. 

The ship proceeded again to Antarctica last autumn 
for the purpose of bringing back the two land parties. 
Wireless messages have now come through 
Adelie Land that and six of 
his companions were unable to join the ship, evidently 


apparently 


from stating Mawson 


owing to unfavorable ice conditions, and will be forced 


to spend another winter (i. e., the summer of our 
hemisphere) in the Antarctic. A message from Maw 
son himself says: 

“Our sledging season has been very successful. We 


have opened up a large area of new land both east and 
west of Commonwealth Bay” (where his party landed). 


“We have obtained important new data from numbers 


of stations in close proximity to the magnetic pole.” 
The message also requests the royal assent to naming 
this new land King George V. Land. 


The expedition has unfortunately sustained the loss 
viz., Lieut. B. E. S. Ninnis 
of the Royal Fusiliers, who was killed by falling into 
and Dr. Xavier Mertz, a 
Swiss scientist and champion ski-runner. 


of two valuable members, 


au crevasse nearly a year ago, 


The Current Supplement 
N R. F. L. O. WADSWORTH presents in this week’s 
4 issue of the SUPPLEMENT the first part of the Pre- 
Report made by the chairman of the Pro- 
Committee to the Inventors’ Guild.—Prof. 
Bjerkne’s inaugural address at the University of Leip- 


liminary 
fessional 


zig, dealing with “Meteorology as an Exact Science, 
reproduced in abstract.—Dr. David H. Ray discusses 
“The Skyscraper of the Future.”—Mr. James H. Wise 
describes an extensive hydro-electric power project in 
California.—A crude-oil 
type is illustrated and 


is 


Diesel engine of the horizontal 
described.—Our with 
aeronauiic interests will find an articie on the Benoist 


readers 


flying boat, and a list of specifications of the require- 
ments made by the U. S. Government for scout type 
military aeroplanes.—-Of the highest interest is the re- 
port of a remarkable meeting of the London Chemical 
Society, at which papers read by Sir William 
Ramsay, Prof. Collie, and Mr. Patterson, on an appar- 
ent case of the synthesis of matter. This is further 
discussed in a special article by Sir J. J. Thomson, who, 


were 


as our readers know, has for some time past been 
working with a highly ingenious and refined method 
of analyzing gases. On another page we reproduce 


his latest report on his work.—E. Marsden tells us how 
individual atoms are made visible and counted. 
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A Substitute for the Compass in Fog or 
Snow Storm 


To the Editor of the Sctentiric AMERICAN: 

As the result of a foreed descent without 
from the observatory on Mount Rose (elevation 10,800 
feet) in the heavy snowstorm of January 14th to 17th, 
the writer offers the following suggestion to persons who 
know the direction in which to start, but because of fog 
or blinding snowstorm cannot maintain the course with 
sufficient accuracy to reach their destination. However. 
two persons are essential to the carrying out of the plan, 
and snow is preferable to rocks or soil, because in the 
former any deviation is more noticeable. 

Place the members of the party in a line forming the 
direction in which it is wished to go and sufficiently far 
apart, so that the man in the rear can observe enough of 
the trail made by the leader to determine whether it 
deviates from a straight line. If any deviation occurs, 
the suggestion ‘‘ Right’’ or ‘‘ Left’’ and “Steady” to the 
leader will be sufficient to bring him back to the course. 

J. E. Cuurcn, Jr. 
Mount Rose Observatory, University of Nevada, 
Reno, Nevada. 


compass 


The Timing of Motor-boat Races 


To the Editor of the Sctentirric AMERICAN: 

I have been investigating the matter of timing motor- 
boat races, and have talked with several different per- 
sons who, in my opinion, know as much about the sub- 
ject as anyone, but I have not been able to get many new 
ideas. 

They generally agree on the plan of having some elec- 
trical communication between the mile posts at the start 
and the finish, and the preference seems to be for a tele- 
phone communication, because it permits of talking back 
and forth between the timers, enabling them to check 
their watches. They can also advise each other that such 
and such a boat is coming, get ready for timing, ete. Ido 
not see much chance for improvement over this system, 
provided they have the installation. 

If such telephone communications are not to be had, 
then it appears to me that signaling by flags is the most 
reliable, as any discrepancy in timing by this method 
need not vary more than one fifth of a second. This is 
not likely to be of such serious consequence, except where 
an error of one fifth of a second might throw an important 
prize to one competitive boat when it really belongs to 
another. Even with the telephone system there is always 
a chance of this much error, and favoritism on the part of 
the unscrupulous judges. 

It is not an easy matter to time a boat accurately that 
is moving at a speed around fifty miles an hour; and the 
chances are that the boat would be a few feet either one 
side of the line or the other in taking the time. I like the 
idea of verifying the time by a photograph at the instant 
the time is taken, but this requires the perfection of 
apparatus which probably would not be considered, and 
for that reason it is likely to be a useless suggestion. 

In England, at the Isle of Wight, the Admiralty have 
a half-knot course for testing their boats. One course is 
up the river, and the other is in front of Osborne, in open 
water. Where facilities are not good for the laying out of 
the mile or knot course, I think it would be much more 
practical to have the half-knot course. In Chicago, for 
example, such a course can be laid out on the Govern- 
ment breakwater, which runs in a straight line for more 
than a half mile, and the marks can be set up so that the 
boats can be run either outside or inside the breakwater, 
The advantage of the half-knot course is that 
flag signals would be very reliable. 

In all cases fixed posts, and not floating buoys, should 
be used, and I believe that it would be a good idea if the 
man who calls time, or the man who sights the posts, had 
his vision of the approaching boat barred by a barrier of 
canvas or plank, so that he could not see the boat until 
it actually finished at the line. 

A still more practical scheme would be a funnel-shaped 
apparatus of say ten feet in length, this apparatus being 
mounted rigidly on the line, so that the timer could lock 
through it and sight the boat by two vertical lines or 
wires in the telescope-like funnel. All vision of the course 
and the strong outside light would be cut off from the 
timer’s eyes by means of a curtain such as a photographer 
uses in adjusting his instrument. The object of this 
funnel-shaped apparatus would be to give the timer a 
limited field of vision, and the tendency would be to 
concentrate his mind and thoughts on the correct timing 
of the boat as it passed the line. 


as desired. 


Racing boats can be steered as accurately as an auto- 
mobile; and as races are usually held on water shallow 
enough to set up posts, boats might be made to pass close 
enough to a post to break an electrical connection (for 


example, a string stretched across the course a few feet 
above the water, so that it would be struck by a short 
mast, the string not being more than thirty feet long) 
otherwise it would be interfered with by the wind, and 
the length would be so great that the time would be less 
correct. In this case the breaking of the string would 
operate electrical timing apparatus, and there would be 
no chance for errors of judgment or questions of favor- 
itism. 

Aside from the methods and systems used in timing 
boats, the first important consideration is that the timing 
be done by some recognized authority; otherwise it will 
not have the value that it should have. Personally, I 
favor letting the American Power Boat Association have 
charge of all official timing of speed boats; and I believe 
that the sooner the motor-boat clubs of the United States 
and the people interested in the sport recognize some 
representative association and TAKE AN ACTIVE MANAGE- 
MENT IN THE SAME, the sooner will we begin to make 
substantial progress; and motor-boat racing will not be 
the fiasco that it has been in the past. 

The American Power Boat Association has recently 
adopted some restricted class racing rules which I think 
will prove very advantageous to the sport. These rules 
are along the lines that I have been advocating and writ- 
ing about for the past two years, viz., the establishing of 
class based on maximum cylinder volume, as has been 
found practical in automobile racing, and also in boat 
racing abroad. 

The feature that I wish particularly to emphasize is, 
that no timing system is worth considering, or of much 
value, if the timing is not done by officials of some or- 
ganized association. W. H. Fauser. 

New York city. 


To Upbuild the Merchant Marine 


To the Editor of the Screntiric AMERICAN: 

In your editorial in the issue of January 9th you 
indorse the upbuilding of the American merchant marine 
in the deep-sea foreign trade by a return to the system 
that was in effect in the early days of the republic, i. e., 
the refunding of part of the duties to importers bringing 
their goods to the United States in American-built ton- 
nage operated under the American flag. 

This is only subsidy indirect, and like all indirect 
measures, the benefits would not equal the disturbance; 
neither does it appeal to the American mind of to-day, 
to seek to do indirectly what is not allowed to be done 
openly. 

One factor to be specially borne in mind in the applica- 
tion of differential duties in favor of American importers 
using American-built tonnage, is that every commercial 
treaty now in effect between the United States and for- 
eign countries would have to be abrogated ere differen- 
tial duties could be put in effect. 

That means a severe disturbance of business; and the 
way also is open to chicanery and fraud and litigation, 
and this without taking into account that no mention is 
made of any benefit accruing to shippers generally. 

It is not to be disputed that large concerns importing 
goods in cargo lots would find benefit by the duty differen- 
tial system, but to the rank and file of importers there 
would be no resultant good; in fact, it is a question if 
they would not find themselves at greater disadvantages 
as far as ocean rates go by the differential system than 
they are to-day. 

In the many theories advanced for upbuilding the 
American merchant marine, particular stress is laid on 
the benefits that shipyards and shipowners and labor 
employed in shipbuilding will enjoy. But shippers do 
not appear to be taken into account. There has been no 
mention in these various schemes where the American 
shipper will benefit in the way of reduced rates and better 
service. The argument is steadily advanced by the 
advocates of subsidy and differential duties that by 
these means the difference in the cost of American ship- 
ping and American operation of tonnage will be over- 
come, but nothing is said of lower rates. If all the 
American public is to get out of the change is to pay the 
same rate of freight and pay an additional tax to the sup- 
port of American tonnage in the foreign trade, it is worse 
off in the last analysis than before. 

We have one example of indirect aid to shipping now 
that would seem to be sufficient for the present—the 
free-toll bill to American tonnage engaged in domestic 
port trade between the Atlantic and Pacific. Free tolls 
to American coastwise tonnage is nothing but an indirect 
subsidy, and there is not the slightest testimony that 
free tolls will reduce freight rates one iota, nor is there 
evidence that it will stimulate the building of one addi- 
tional vessel that would not otherwise be built. 

On the contrary, this short-sighted measure has been 
denounced in every section of the country, not alone 
because it is contended that it violates the Hay-Paunce- 
fote Treaty, but because it is an indirect contribution 
to an industry already protected as few American indus- 
tries are, and from which no resultant benefits flow to the 
body of the American people. 

One of the things that hold back the development of 
the American merchant marine is the crew regulations. 
A steamer of the United States has to carry several more 


men than does a foreign steamer, and it is not clearly 
shown what the benefit is. The American merchant ma- 
rine is no freer from disaster than, we wil! say, the British 
merchant marine; and yet the crew requirements on an 
American steamer are much more onerous than on the 
British. Why the management of an American steamer 
is compelled by law to employ only 
the men that may be employed to build American steam- 
ers may be of any and every nationality, is ore of those 
things that is past finding out. Whatever the reason is, 
the facts are there; and they add to the handicap that 
the American merchant marine suffers from. 

And yet there is a ray of hope. The difference in the 
cost of building abroad in foreign shipyards is steadily 
lessening. To-day it costs to build in a British yard 
about $40 per ton as against $25 not so many years ago. 
The foreign shipyards are overcrowded with work; orders 
will not be taken for delivery till well into 1914. Here is 
an opportunity for the American builder. Why not try 
for orders from foreign shipowners? There is an urgent 
demand for tonnage. It is more than likely to continue 
for the next two years at least. The difference between 
the costs here and abroad for building the same type of 
steamer has narrowed down to about $10 per ton. Per- 
haps some of our enterprising builders might cut the dif- 
ference still further. Isn’t it worth the trial? 
as shipbuilding material is now on the free list, and the 
American shipyard is for the first time placed on a nearly 
even footing, as far as the first cost of its material is con- 
cerned. As a matter of fact, to-day British shipyards 
are inquiring for material in the United States. 

There is no question that an American merchant 
marine would be of benefit to every American industry; 
and if a plan is devised whereby the shipper, the laborer, 
and the builder can ail benefit, there will be but littie 
hesitation in securing aid from the United States Con 
gress. To bring this about, Congress could be induced, 
probably, to consider paying subsidies to American-built 
ships operating to foreign countries, not adjacent, op a 
basis that would generously offset the difference in the 
cost between the foreign-built and American-built ship, 
and in addition half subsidies should be paid to American- 
owned foreign-built tonnage officered and manned by 
Americans and operated under the American flag. 

All such steamships accepting subsidies should be for- 
bidden to enter into agreements with foreign lines cover- 
ing rates of freight or passenger rates; and the Inter- 
state Commerce Commission or some such similar body 
should have the right to pass on the fares for passengers 
or rates on freight and to say that the same are fair and 
equitable. Acceptance of government aid should earry 
with it the right of government supervision. 

Legislation for the aid of special industries is going 
out of fashion; if conditions are such that the assistance 
of the Government may justly be invoked, then the 
measure of the aid should be such that our manufactur- 
ers and exporters as well as importers and shipbuilders 
will also be benefited. This desired result cannot be 
brought about by any such indirect means as differential 
duties; whatever the benefits in the early days of the 
republic, they would under present conditions lead to a 
practical monopoly in many lines of ocean freighting 

Foreign governments would counter in a similar man- 
ner in favor of their own tonnage. American importers 
that are able to supply steamers with ful! cargoes would 
reap practically all the benefit, and to the average Ameri- 
can importer or exporter no benefits may be looked for 
as far as lower ocean rates are concerned. The upbuild- 
ing of the American merchant marine should benefit our 
manufacturers, exporters, and importers equally with 
shipbuilders, shipworkers, and sailors. And if we are to 
have the foreign markets that our growing manufactur- 
ing industries demand, the American merchant marine 


Americans, while 


Eapecialiy 


must be in a position to make lower rates in case of need 
than can foreign steamship lines. ' 
Conditions are more in favor of the American ship- 
builder than has been the case for many decades. The 
cost of the material to the foreign builder is constantiy 
increasing, due to higher wages, to higher cost of ore, and 
to higher cost of coal; whereas our output of 
steel is increasing at a tremendous rate, and it is fair to 
believe that the cost of material will be much in favor of 
the American shipbuilder in a comparatively short time 
Our trade between South American countries is rapidly 
increasing, and could be much more rapidly stimulated, 
were there American lines of steamers plying between 
South American and United States ports 
equal to, if not surpassing, the type of steamers 
foreign steamship lines put on the service between South 
American ports and Europe. 
such as will attract passengers in goodly numbers, and 
we ought to aid them with adequate subsidy; but there 
should be no strings to government aid; it should’ be so 
broad that any American company wishing to engage in 
the ocean forsign carrying trade can secure a share of the 
aid on equal terms and conditions. This has not 
the case with any measure of government aid introduced 
into Congress in recent years; and this phase of the past 
subsidy bills did more to kill off the various measures 
than opposition to the principle of subsidy itself 
Chicago, Ill, Caries Deresvs, 


iron and 


fast steamers 
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These steamers should be 
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The Tallest Office Building in the World 


Erection of the Woolworth Building, New York 


pong the present at least the tallest office building 
in the world will be found on the western side of 

Its Mark, where the towering Woolworth Build 
ing lift its glittering steel-and-terra cotta structure 
through a sheer height of 785 feet above the sidewalk 
This is not only the loftiest office building, but, if we 
exce) he Eiffel tower, it is the tallest structure of any 
kind as yet erected by man. Two other notable build 
ings in this city vie with the Woolworth tower in alti 
tude, ifs nearest competitor being the Metropolitan 
tower at Madison Square with a total height of just 


like the Wool 


city 


i feet. and the Singer tower, built 


worth strueture, on Broadway, and only a few 


blocks to the south of it, which has a total height above 


the sidewalk of 612 feet Mention should also be made 


of that remarkable structure on the opposite side of 
(ity Hall Park, the New Municipal Building; the top 
of the bronze figure with which it is now being 
erowned will be 500 feet above the sidewalk 


As the eye ranges up through the multitudinous 


stories of the Woolworth Building to the pyramidal 
structure at its top, the question arises as to what is the 
limit of height to which a habitable building can be 
carried The answer is to be found in a certain restric 
tion laid down by the Building Code of New York city, 
which states that on a rock foundation the load may 
reach but not exceed 15 tons to the square foot It will 


surprise some of our readers to learn that on this basis, 


} 


it would be possible on a plot of ground 200 feet square 
to erect an office building 2,000 feet in height, and to 
bulld it mereover, so that it would be perfectly secure 


againvst the hurricane, and, because of its elas 


fiercest 


ticity, even against the altogether improbable event of 


au earthquake shock 


Some Dimensions and Quantities. 
The Woolworth Building is taller than it looks. To 
foundation, we down in 
Pe 


that was the depth to 


lowest must go one 


depth of feet beneath the sidewalk—for 


which it 
that 


was necessary to sink 


the pueumatic caisson in particular spot before 


the solid rock of Manhattan Island was reached. This 
would make the total height of the building from low 
st foundation to summit 905 feet. Just here, while 


touching on the question of dimensions and quantities, 


we may state that the building contains 23,000 tons of 


structural steel, 17,000,000 common brick, 7,500 


feet of 


1.800.000 square feet of partition tiles, and 2,500 square 


tons 


of terra cotta 1.800.000 square floor tiles, 


feet of cut stone 
rhe construction of the foundation, ete.. involved 
wo.000 vards exeavation, the use of 24.000 vards of 


concrete. S00 tons of reinforcement steel and 350 tons 


of steel sheet-piling Finally, the building which, with 





its furniture, ete... will weigh more than 125,000 tons, 
will have cost, when complete, some $12,000,000 

The building covers a plot 155 feet by 200 feet It 
is U-shaped In plan, with two wings, 60 by 95 feet, 
facing on Varelay Street and Park Place. The shorter 


There are thirty 
roof of 


side of the plot is that on Broadway 
building, the which 
the the 
of the Broadway facade and flush with it, rises a tower 
feet, extends for an addi 
the roof The build 
1z is carried on 66 concrete piers, sunk through gravel, 


stories in the main stands 


four hundred feet above street From center 


measuring S65 by 86 which 


tional twenty-five stories above 


sand and hardpan, everywhere to solid rock, which was 
feet 
These foundation piers are of solid 


found at an average depth of about SO below the 


ground-water level 


conerete The majority are circular and vary in diam 


eter from 8S to 10 feet A few of them are of rectangu 
lar cross-section 

Until the hardpan was reached, the sinking of the 
caissons was quickly and rapidly done, and one, 6% 
feet in diameter, went down SO feet in less than a 


single day 


Erecting the Steel Frame. 


Aithough the vertical axes of the majority of the 
colum! coincide with the axes of the concrete piers 
below them, this is not always the case Several of 
the columme are supported upon two piers, the piers 
being spanned by girders with the columns resting at 
about their center Thus, in one column the load of 
neariy five thowsand tons is carried at a center of a 
girder, S feet deep, 6 feet 0 inches wide, and ZS feet 
long, which itself weighs over one hundred tons. Ordi 
miriiy between the piers and the foot of the columns i 
a grillage of several tiers of 24-inch I-hbeams. 

Naturaiiv, the columns in a building of this height 
rah up enermeus dimensions and weights in the lower 
torle tsuativy, they were built in two-story lengths 
ing were of entirely inclosed box-section, consisting 
usua lis f twe hannels with cover plates on both 
flanges. The largest column measures 34 inches by 30 


inches, and its cross-sectional area is 660 square inches ; 
that is to say, the metal in it, if compressed into a solid 
side. It 
that the 


square bar, would measure 25 inches on each 


is easy to understand from these dimensions 


total weight of the structural steel reaches 23,000 tons. 
To Resist Wind Pressure. 

When it is borne in mind that the storms which 

sweep across Manhattan Island, chiefly from the west 


and southwest, rise at times to cyclonic force and blow 


at a velocity of between SO and 90 miles an hour, it can 


be understood readily that special provision had to be 


made, in designing so lofty a tower, to safeguard it 


against overturning or against failure in its steel 


frame, due to the enormous bending stresses engendered 






































It is considered that for a building of this magnitude 
+ r'f 
‘4 
‘ f 4 
’ 
vf tf 
at tt 
T 7 T 
| ‘ 
‘ ‘ 
J " 
A it 
= bw 
Th 1 F 
q) A } 
¢ . 6 
f a 
‘ 
| ', 
NZ 
id iliedlind Lak et, S 
ZI\ MODERATELY a 
° * A 4s © 
¢ —|\ comeresseo : 
w U ~ af | q 
av . ~ + | 
<®° * Fy C4 
a ok SS mi 
i ‘d 4 
| _ e P. 
| * _ - » 4 
\ 
~ * 
¥ = PL eS) 
‘ 





The figure on 
the left illustrates 
the air cushion 
built with a tap 


ering or flared top 
and as the 
tor nds 
through this the 
air escape is auto 
matically reduced 
The vehicle being 
checked without 
violence in its fall 
i and B show the 
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Operation of the air cushion safety stop. 











it is sufficient to estimate the average wind pressure, at 
maximum velocity, as 30 pounds upon every square foot 
of surface exposed. If we the shelter af- 
forded by the base, we find that 
the total wind pressure from top of tower to sidewalk 


disregard 
low buildings at its 
over the whole surface facing a westerly wind is 1,300 
this 
trated at a 


be considered as 
about 300 feet 
It is evident, at once, that in order adequately to 


tons, and pressure may concen- 


level of say above the side- 
walk. 
tuke care of this wind-load, special features had to be 
The 
inclined steel rafters of the spire-like roof of the tower 
of the wind. 


introduced into the design of the steel framework. 


take care of the horizontal thrust selow 


the roof at the forty-second floor, the wind stresses 
ure provided for by the wall girders and the columns, 
which are connected by deep gusset plates at their 
intersection. From the forty-second to the twenty- 


eighth floors, deep wall girders, made specially heavy 
for the purpose, are connected to the columns by double 
knee-braces. From the twenty-eighth floor to the street, 
solid “portals” as they are 
called, are constructed on the two sides and top of each 


heavy plates of steel, or 


opening or panel in the steel work. 
tals that gave an appearance of enormous width to the 
columns before they were closed in by the terra cotta 
work. On the Broadway front the portal 
girders are double as far up as the fourth floor, and 
they are no less than four feet in depth. 


It was these por- 


and stone 


Fireproof Construction. 

The floors of the basement and first story 
of reinforced concrete and the above of 
hollow terra The structural protected 
against fire by a coating of concrete not less than one 


are built 
slabs, floors 
cotta. steel is 


inch in thickness, or else by 3 inches of terra cotta. 
Wood material of construction is entirely ex- 


cluded ; the windows, the trim, the doors, are of pressed 


as a 


steel, and furthermore, the exterior windows where 
exposed are glazed with wire glass. In addition to the 
twenty-six elevators there are four wide stairways. 


A description of the installation of steam heat, ventila- 
tion plumbing, drainage, and electrie 
light, pneumatic service, ete. would make a long story 
by itself. 

The building was commenced in September, 1910, and 
it is to-day practically The rate 
at which the building was carried up is shown in the 
accompanying set of illustrations, which 
from a lofty building on the opposite side of City Hall 
Park. 

Safeguarding the Workmen and the Public. 

An interesting feature of the construction of 


apparatus, 


gas 


ready for occupation. 


were taken 


the 


Woolworth Building was the fact that the advanced 
ideas that underlie modern liability insurance were 
exemplified in an interesting manner, the inspection 
service rendered during the work being particularly 


worthy of note. that carried 
the liability kept two inspectors on duty continuously, 
and immediately upon 
likely to result in an accident, they notified the proper 
the danger 


were 


The insurance company 


noting a condition which was 


foreman or superintendent, and saw that 
was removed. Their recommendations also re- 
ported to the office of the engineering and inspection 
division of the insurance company, and written copies 
were then sent to the contractors. 
Patent scaffolds used for 
throughout the work, and these far 
as possible, with substantial pro- 
the men at work upon the platforms from tools 
and materials that might fall from The sides 
of all the scaffold platforms were also protected by 
guard and by 
bridges for the protection of 
built over the sidewalks, and these made 
stout enough to resist the impact of any material that 
might fall upon them. 


were the 


were covered, so 


brick-laying 
wire-mesh roofs, to 
tect 


above. 


Substantial 
others 


rails wire-mesh screens. 


pedestrians and 
were were 


Platforms 20 feet wide were also 


built out from the building at four different heights, 
to catch any material that might fall, and prevent it 
from descending into the street. Wire-mesh screens 
were arranged along their outer edges to give still 


further security. 

All the hoisting apparatus was examined frequently 
and thoroughly by expert em- 
ployees were not allowed to ride on material hoists, 


elevator inspectors ; 


and the maximum number of persons who might be 
permitted to ride on a passenger hoist was definitely 
specified in each case. All whether used for 
the transportation of men or of materials, were covered 
overhead, to prevent from falling objects. 
The hoist openings were effectively fenced, and were 
guarded by rails where the materials were loaded or 
unloaded. Openings in the thoroughly 
guarded by or fences or otherwise. All stair- 
ways, whether temporary or permanent, were required 
to be rail-guarded. Proper lighting was insisted upon, 


hoists, 


accidents 


floors were 


rails 


particularly at work places, along gangways and pas- 


sages, and at every other important point. Warning 
signs were put up at all dangerous places. Laborers 
engaged in cutting concrete and other similar sub- 


stances were obliged to use chisels fitted with protective 
handles, so that their own hands would not be injured 
if the strikers should miss the heads of the chisels. 
An effective watch was kept for nails and other simi- 
lar sharp metal points projecting from the woodwork 
or from These 
are prolific sources of injury, and the men were re- 
quired to remove them at once. 
provided, at the 


loose planks or boards or elsewhere. 


First-aid cabinets were 


also suggestion of the liability in- 
spectors. 
It will be apparent that the comparative freedom 


from accident that characterized the erection of the 


Woolworth Building was not the result of chance, but 
that it was the logical outcome of the practical system 
of inspection that was adopted. 
A Remarkable Elevator Test. 
The express elevators of the 


Woolworth Building 
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have a vertical travel of 676 feet, and Mr. F. T. Elli- 
thorpe, who is responsible for the safety system pro- 
vided for the twenty-eight will make that 
sheer drop to demonstrate that his apparatus is equal to 


elevators, 


the maximum stress to which it may by possible mishap 


be subjected in service. What is technically known as 


an “air cushion” will first check the car aud 
bring it 


then 
gentle halt. From the bottom of each 
shaft upward for a distance of 137 feet the passageway 


to a 


is inclosed, forming the envelope of the so-called “cush 


ion.” Of course, doors at each floor, but 


these are closed mechanically as the elevators pass on- 


there are 











ward. The broad essential is that the 


casing shall be substantially air tight 


surrounding 
there 
shall be no escape for the air except upward past the 


and that 


sides of the descending vehicle. 
of its travel 


For the major part 


down this inclosed shaft, the space be 


(Concluded on page 283.) 
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What is Matter ? 


The Individual Molecule 


Revealed 


To observe the infinitesimally small, we must 
impart to / rroportionall intense properties 
Thus Si 1. J. Thomson shoots molecules with 
a mu loci ‘ 12.000 miles por second 
from an electric gun with a two-hundredth inch 
hore, and from the pattern at the target deduces 
the mass of a molecule, of which re thousand 
million million millions make a drop of water. 
Volecules possessing a very high velocity are 


also known to us in a particles shot out by 








Sir Joseph J. Thomson. 


Has Matter Been Synthesised ? 


in Account of Some New Experiments 
By J. W. N. Sullivan 


ey } me me t of ork whieh been done 
i lice-nne ‘ tilbstm nee i endered familiar 


tion of the d egration f matter We 

ti t the t eleme t of the wriodic talble t hose 

I nic welg etwer 2) and 240, are 

t atole l i he ier elem Ss are 
rrad ving thers f less atomic veigl 
] li tegrate at ‘ unequal rates, s 

that e ent uranium takes 7,500 million years to 

change nto the element radium Vhile the average life 
radium i I 2K) vears And the extraordinari 

rT ‘ ubstance known as radium emanation lasts on 

an average for only 5.3 day It is probable that the 

form assumed by uranium in its successive 

d ezrations i ead ind that it passes through 

ibouwt thirt intermediate forms before it reaches this 

tain 

It is an ex iordinary fact that we find helium almost 

i! issociated with these changes Helium 

me uic mass is 4, is a monatomic gas and is 

col et inert forming no chemica compounds 

Neither is i chemically ibsorbed by any substances 

iatevel dof a gases it is the most difficult to 

liguef Nevertheless, this uncondensable, unabsorbable 

i found on earth (it had been known for 

mme time t t in the sun) in certain minerals 
which so contained uranium and thorium This fact 

in conjunction with those furnished by our study of 


the radio-active substances in detail, leads us irresist 


ibly to tl conclusion that helium is one of the ulti 
nute products of the spontaneous change of the ele 
ments fhese phenomena of disintegration naturally 

Ine | to ask (‘an the converse change occur in 
natur (Cun matter be synthesised and the heavier 
eler iit built up by suitably operating upon those of 
‘ mi veight We seem now to be in a position 

cive an affirmative answer to these questions 

im February 6t it a meeting of the Chemical So 
ciety in London, Sir William Ramsay read a paper on 


The Presence of Helium in the Gas from the Interior 
of X-ra Tube and Prof. Collie, in conjunction 


read their paper on the presence of 


iy drogen after the passage of the electric dis 
charge through hydrogen at low pressures Sir Wi 
jam Ramsay on bre ing old X-ray tubes and analyz 
ing the gases contained in the glass had found helium 
neon, and argon, the last named gases being two of the 
ra ct en of the atmosphere Last November. 
instead of breaking the bulbs, he had strongly heated 
then Vhen again, by spectroscopic analysis, he had 
found i nd neon So far the evidence is con 
usive that helium certainly exists in old X-ray tubes 
but whe we discuss its origin we are confronted by 
‘ Ii ing an X-ray tube, number of 
electro! cout milly being shot out from the cath 
i I deed e sudden changes in velocit ex 
el <l these ! nute bodies when they con tT 
contact wit e wa f the tube, that give rise to 
X-ra I possible, therefore, that hellum and neon 
existed j ' te mmtiti in the cathode, or the anti 
cathode j he glass of the tube, and that the violent 
bombardment of these by the electrons set the gases 
free \ further experiment of Sir William Ramsay’s 


was to treat water with radium emanation. It was ex 





radium hich Sir William Ramsay has proved 
to be molecules of helium His latest contribu 
tion to science scems to point to the building 
up of the ate fhe sunthesis of matte EprroR 











pected that helium would be found, but actually neon 
was obtained The atomic weight of neon is 20, and 
this suggests that it was formed by a combination of 
helium, whose atomic weight is 4, with oxygen, whose 
itomic weight is 16 This suggested combination is 
borne out by the extremely interesting experiments of 
Prof. Collie and Mr. Patterson 

Mr. Patterson had thought that by doubling the 
charge on a hydrogen atom it might be possible to 
produce an a-particle such as is shot out by radium 
and is known to be helium. But on sparking the hydro 
gen Mr. Patterson obtained neon 

The possibility suggested itself that this neon came 
from the outside air, the glass vessel conceivably allow 
ing it to pass under the action of the electric bombard 
ment But on surrounding the tube by an outside ves 
sel containing neon, and then helium, the same results 
were obtained as before. Further, the condition of 
affairs was not altered when the outer surrounding 
vessel was highly exhausted, so as to form an dlmost 
perfect vacuum. The neon still appeared in the inner 
tube in perceptible quantities. But the most startling 
discovery was made a few days before the meeting of 
the Chemical Society Prof. Collie decided to test the 
outer highly exhausted chamber to see if there was 
anything in it On letting in a cubic centimeter of 
oxygen there was a slight explosion, due to hydrogen 
The oxygen was absorbed in the usual way by carbon, 
but it seemed impossible to completely absorb it. On 
testing this residual gas by turning on the induction 
coll, the tube was found to be ablaze with helium, with 
some neon mixed 

Mr. Patterson made the experiment and found helium 
in the outer tube, but on varying the experiment by first 
filling the outer tube with oxygen, he found neon there 
So that we are again led to look upon neon as being 
formed by a union of helium and oxygen It weuld 
seem that the helium formed by the passage of the elec 
tric discharge in the inner tube has sufficient velocity 
to penetrate through the glass walls into the outer 
chamber, and to combine there in some way with the 
oxygen to form neon. 

If the helium in the inner tube is formed from the 
hydrogen, we may obtain some idea of the mechanism 
of this change by recalling some of the fundamental 
notions of the electron theory On that theory the 
atoms of all elements are made up of systems of elec 
trons, the electrons being in a state of rotation accord- 
ing to certain laws. If now one of these complicated 
systems be struck by a free electron, moving with a 
velocity comparable to that of light, such as are pro 
duced in numbers in a cathode tube, we should expect 
something in the nature of a catastrophic splitting up 
of the original system, and the subsequent recombina 
tion might assume another of the standard forms which 
we call elements. Some time ago Sir J. J. Thomson 
published a very interesting investigation showing the 
way in which the various elements might be formed by 
appropriate groupings of their constituent electrons, 
and accounting for many of their chemical properties 
by this hypothesis. 

Although the synthesis of matter is theoretically pos 
sible, yet before we admit that so important a result 
has actually been obtained, we must exercise a due 
amount of scientific caution. Thus the investigators 
whose work we have been describing point out that the 
gases found may have been originally present in the 
glass of the vessel or in the electrodes. However that 

















Sir William Ramsay. 
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this kind, it has ultimately been found that such has 


may be, it is certain that in previous experiments ¢ 


been the case. Sir J. J. Thomson, whose supreme emi 
nence in this class of work cannot be questioned, is of 
the opinion that nothing further has been done in these 
new experiments than to liberate the gases already 
contained in the apparatus, and he points out the ex 
treme difliculty ef successfully eliminating these gases 
before subjecting the tube to the electric bombardment 
He had himself, as a result of his own experiments, 
believed for some time that he had discovered a new 
element of atomic weight three, obtained from the 
hydrogen in his tube, but subsequent investigations 
had proved that this idea was unfounded. [Sir J. J. 
Thomson's present view is that this substance is a 
polymerized form of hydrogen, as explained in an 


other article o1 


this page.—Ep1ror. | Sir Oliver 
Lodge and Mr. Soddy are also inclined to think that 
the new experiments do not differ essentially from 
others in which observers had mistakenly supposed 
that they had accomplished the synthesis of matter. 
So that we do well to be cautious. Science differs from 
other human activities in the superior quality of the 
evidence that it produces for its assertions, and it is 
a point of honor with a scientific man not to believe 
easily But whether future investigations confirm or 
refute the claim that matter has been synthesised, the 
new experiments have greatly aroused the interest of 
intelligent men, and directed attention to matters which 
are usually ignored, and in that respect at least have 


done science a service 


In the World of Molecules 

By Alfred J. Lotka, M.A., D.Sc. 
M ANY hundred years ago a Greek philosopher made 
_* 


aun astute guess, that matter is composed of small 
particles, so small as to escape the direct observation 
of our senses, but themseives not further divisible 
atoms. Centuries have lapsed, and it was reserved 
for this generation, not only to prove the existence 
of the atoms, but to weigh them and to count them 
one by one. (It must be remarked, however, that 
the typical atom is not incapable of further subdi 
vision, according to the present state of knowledge.) 
What an exquisite achievement of scientific genius 
this represents, the reader may realize when he 
calls to mind the order of magnitude of some of the 
dimensions involved. It is almost useless to quote 
figures, as the mind fails to comprehend the immense 
ratios involved. A graphic example is more helpful: 
If a drop of water were magnified to the size of the 
earth, the molecules in it would be of the size of foot 
balls 
How, then, has the physicist succeeded in measuring, 
weighing, and counting these elusive particles, utterly 
beyond the reach of the ordinary microscope, whose 
power is exhausted in detecting structures some thou 
sand times greater in linear dimensions than a simple 
molecule? Even the ultra-microscope extends the fimit 
of visibility only a little further, to particles about fifty 
times smaller than those discerned by the microscope. 
An exhaustive answer to the question raised cannot 


be given here. For details the reader must be referred 
to the splendid articles by Svedberg, Aston, and 
others, which have appeared in recent issues of the 
SCIENTIFIC AMERICAN SUPPLEMENT. We must content 
ourselves here to pick out one or two points of special 
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interest Ilow has the physicist accomplished the 
stupendous feat of counting individual molecules? 

Radium, which, fifteen years ago, came upon the 
seene of physical science, holds the key to this, as to 
so many wonders of modern science. 

if the atom of helium is small, it possesses a terrific 
velocity when shot out (as an a particle) from a 
radium molecule undergoing disintegration. Such an 
atom. moving at the rate of 12,000 miles per second, 
a speed which would carry it from. the earth to the 
sun in the space of two heurs, is allowed to impinge 
upon a screen of zine blende, where it produces a visible 
flash of light, a scintillation as it is termed technically. 
This fact has been made use of in counting helium 
molecules 

But the art of the physicist dees not stop here. He 
is not dependent on the bounty of nature for his sup- 
ply of rapidly moving molecules: Sir J. J. Thomson, 
in his monumental researches, has taught us how to 
train a miniature gun at a target and shoot molecules 
with one tenth the speed of light. Charged molecules 
moving at such speeds behave like electric currents, 
and like these are deflected by a magnetic field. The 
amount of this deflection, and of the deviation pro 
duced by an electric field, enables the observer to 
determine the mass of the molecule. The molecule, as 
it were, is made to weigh itself, and to register its 
weight on a photographie plate. 

No wonder, with such methods as these, that Sir 
J. J. Thomson is reaping a harvest of remarkable new 
discoveries. The delicacy of the process is such that 
by its means quantities of helium, for example, which 
the spectroscope fails even to reveal, are not only 
detected and identified, but are made to register their 
atomic weight. (The quantity of substance required is 
about one hundredth of a milligramme, or one three- 
millionth of an ounce.) Only the chemist, who knows 
the intricacies and tedious labor involved in an atomic 
weight determination by ordinary methods, can fully 
appreciate the significance of this. The chemist, too, 
may presently learn to appreciate the value of a method 
which enables us to deal with molecules or radicles 
having a brief life of one ten millionth part of a second. 
It may perhaps appear at first sight as if a substance 
of such short duration could not possibly ever gain 
any practical interest. But it must be remembered that 
in every chemical reaction matter must pass through 
transient stages intermediate between two compounds. 
While the existence of such evanescent states of mat- 
ter has been more or less vaguely realized, and has been 
clearly referred to by Schénbein, for example, the 
chemist using the ordinary established methods of work 
was utterly incapable of even approaching the study 
of these transient 
states of matter. 
Sir J. J. Thomson 
has now shown us 
the open door 


through which 





this domain of 
chemistry may be 
approached, and 
we may expect 
that the future, 
perhaps not the 
immediate future, 


with a ruler. 





will bring impor- 
tant elucidations 
in this direction, 
and will perhaps, 





among other 
things, give us an 
insight into the 
modus operandi 
of catalysers. As 
it is, Sir a d. 
Thomson has 0 b- 





a 


served such tran 
sient substances 
as CH, CH,, CH,, 


and others. An 





other discovery 
which is not yet 
fully explained is that of a substance having molecular 
weight 3. It is difficult to explain this in any other 
Way than by attributing it to triatomic hydrogen H,, 
although no such substance had hitherto come under 
observation.’ The gas has been obtained by submitting 
Various materials to cathode ray bombardment, and 
Sir J. J. Thomson inclines to the view that it is orig- 
inally contained in these materials (aluminium, plati- 
lum, ete.) and is in some way released by the bombard- 
ment. These observations have quite recently acquired 

Sir J. J. Thomson's latest report on this subject, a lec 
ture before the Royal Institution, is reproduced in this week's 
SCIENTIFIC AMERICAN SUPPLEMENT, to which the reader is 
referred for details. He will there find also some very signifi 
cant comments oy Sir J. J. Thomson on the work of Ramsay, 
Collie, and Patterson, while another article in the same issue 
describes the experimental arrangement employed for observ- 
ing the “scintillations” referred to above. 


S888  ahAao!dAj¥. 
LLL 


Fig. 3.—What is the form of the central 
white band in this drawing? Try it out 


Sarto i 


Fig. 4.—What is the relative length of the 
horizontal lines in the four figures above? 


particular interest through the publication of a paper 
by Sir William Ramsay, Prof. Collie and Mr. Patter- 
son, who have obtained evidence of the apparent for- 
mation of helium and neon undef remarkable circum- 
stances. It may be that these gases are present initi- 
ally, and are merely released under the conditions of 
the experiment. 


Optical Illusions ; Trust Not Your Eye 
HERE is an old proverb: “Seeing is Believing.” 

Like many old sayings, it is far from being fully 
justified. We believe, and justly, in the existence of 
many things that we do not see, such as for example 
molecules, and what is at times even more important, 
we cannot always trust uncritically to the seemingly 
plain evidence of our senses. How very much we are 
subject to error of perception and of memory has been 
well brought out by Prof. Miinsterberg, among others, 
in his well-known popular exposition, “On the Witness 
Stand.” But even a mere sense-perception, quite apart 
from pranks played on us by our deficient and deceit- 
ful memory, may be deceiving to an almost unbelievable 
extent. Various “optical illusions,” as they are called, 
have long been known, and we reproduce herewith sev- 

















by courtesy of La Nature. 
Fig. 1—A pattern made Fig. 2.—A spiral which 
up of oblongs? No; con- is not a spiral. What 
centric circles! is it? 


eral classical examples, together with two or three of 
more recent origin, which surpass all others in their 
“convincing” power. 

Three of the illustrations shown here belong to one 
type—in each case the optical illusion relates to cer- 
tain angles. Thus, in Fig. 3 the horizontal lines ap 
pear bent, converging at their ends. As a matter of 
fact, they are perfectly straight and parallel. <A simi- 
lar effect is produced in Fig. 6 by the cross-hatching, 
which gives a zigzag appearance to a set of paral- 
lel straight lines. In Fig. 7 you are asked to trace 
one line ab, which is partly covered up. Is ab 


straight, or is ac straight? Answer the question 





By courtesy of La Nature. 


Fig. 5.—In selecting 
material for a garment 
it is well to consider 
the deceitfulness of 
appearances. 





by eye, then try a ruler to prove your answer. 

A somewhat different type of illusion is illustrated 
in Fig. 4. In this case it is the length of a line which 
is deceptive. Of the horizontal lines in the four parts 
of this figure, which is the shortest, and which the 
longest? Measure them with a ruler and see. 

But of all optical illusions the most convincing are 
those shown in Figs. 1, 2, and 5. Do you see the spiral 
on the right, Fig. 2% Well, it is not a spiral, but a 
set of concentric circles! You do not believe it? Get 
out your compasses and try. As for the figure on the 
left, how would you describe its pattern? See what 
the compasses say about it. 

Our last illustration may appear somewhat frivolous. 
We might draw from it the practical lessons that it 
pays to consider the effect of the pattern of your trow- 
sers if you are vain about the shape of your legs. 


Fig. 6.—The long lines appear to run in 





Fig. 7.—A “straight” line which is not a 
straight line, and one which is. 


Scott’s Motor Sledges 
a recent number of The Car Bernard C. Duy 
discusses the sledges that Seott took with him on his 
ill-fated antarctic expedition. Day's account is inter 
esting because he drove one of the sledges. Moreover 
he had previously been in charge of a moter van with 
Capt. Shackleton’s expedition of 1907 to 1909. 

Scott took with him two moter sledges, each capable 
of carrying two tons. Mr. Day states that the sledyes 
covered one hundred miles over soft surfaces upon 
which rested from two to eight iaches of snow. The 
top of this surface seemed to have the consistency of 
sand rather than of snow at very low temperatures 
The sledges were driven by 14 horse-power air-cooled 
engines with the cylinders cast in pairs. Mr. Day states 
that the engines worked splendidly, although Scott him 
self stated in a paper sent to civilization just before 
he made his dash for the pole that they were stalied 
because of the overheating of the engines. It may be 
that they were repaired after Scott narrated his experi 
ence; for Mr. Day says that the front pairs of cylinders 
were kept comparatively cool by a fan, which was, how- 
ever, supposed to keep the whole engine cool, the heat 
being conducted down through the connecting rods to 
the big ends, which finally crumbled to pieees. Thi 
trouble Mr. Day attributes to the great range of tem 
perature, as well as to the excessive strain on the 
engine caused by the nature of the surface over which 
the sledges had to travel. The heat, however, did not 
melt out the white metal. On examination the phos 
phor-bronze was found to have become crystailized and 
had apparently fallen to pieces, as aluminium does 
when subjected to low temperatures and undue strain 
To keep the 
show out when blizzards were raging, Mr. lay had to 


The carbureter was a source of anxiety 


make a bonnet for each engine, and this bonnet had to 
be opened up while the engine was running. Conse 
quently, cold air entered the carbureter if the wind 
happened to be on that side, and then the gasoline 
would not vaporize. When the engine missed fire, the 
bonnet would be shut down and the engine would run 
hot. All this happened in spite of the exhaust jacket 
around the carbureter; but the jacket, it must be men 
tioned, did not surround the choke tube. The fact that 
an engine which did not run hot in Norway ran hot in 
the Antarctic regions may be attributed to the Intense 
dryness of the southern atmosphere 

In a dispatch published in the New York Times, 
Commander Evans states that Seott and his compan 
ions after having determined that they were within 
half a mile of the pole, marched on to the desired spot 
“taking with them their motor sledge, and there plant 
ed the Union Jack.” Can it be that Seott had unde 
rated the motor 
sledge in his 


earlier accounts? 


Buying Oil in 
Original 
Packages 

OWEVER 
' thoroughiy 
he may have 
studied the me 





zigzag. You may not believe they are chanical construc 
parallel until you have measured the space tion of his car 
between them. the average auto 
mobile user pe) 

a A 8 but scant atten 
— tion to the mat 


ter of jtubricants 
He buys some 
widely advertised 
N brand of oil and 

trusts to the hen 


esty of the gar 

















AN age keeper that 
ve the oi! asked for 


b 


is supplied. While 
the better class of 
dealers give the 
particular brand 
demanded, the temptation to substitute is unquestion 
ably yielded to by the less scrupulous. Just as some 
wine dealers supply five different varieties of wine 
from a single cask, so the dishonest automobile supply 
dealer or garage keeper sells many different brands of 
lubricants from a single barrel. Since many oils are 
alike in color, it is difficult to identify the Jubricant 
thus supplied. The motorist’s best safeguard is to 
follow the practice of wise housekeepers of buying only 
in original packages. Vractically every known trade 
marked brand of vil is sold in barrels, half-barrels, and 
in five-gallon tins. The name is on the containers, and 
in most cases the containers are sealed. Unless the 
motorist buys in these original packages he has usually 
but little assurance that he is getting the oi! he asks 
for. Therefore, the trade-marked and labeled tin is 
to be preferred in most cases. 
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A New Tire for Motor Trucks 
By C. Francis Jenkins 


problem has yet to be solved 


N motor truck construction, the tire 
| Motor, 
transmission and steering gear have been 

wked out te a practical basis; but tires 
do not wear correspondingly The life 
of the solid rubber motor truck tire is so 


short that tires cost more than all the 





other running expenses added The tires 


wear out, they simply go to pleces 


under the pounding o. the cobble-stone 
streets And the thicker the rubber the 
greater the loss For this reason thin 


tires are frequently recommended for 
heavy trucks, rubber being employed al 
most exclusively 


if. therefore 


something can be found 
which will give as good traction as rub 
ber. cost less and wear longer, it will 
merit serious consideration and extended 
teats Wood seems to fulfill these condi 
tions admirably: and so tests of wooden 


tires were undertaken 





Weod is proving its good qualities in 
similar service, i. e, in street paving, 
ferryboat and warehouse flooring, and 
such other surfaces as are subjected to 


excessive attack It has been so in use 


for a long time. and has proved superior 
to other materials, especially in its excel 
lent adhesive qualities Its surface does 
not become slippery in wet weather 

These qualities, i. e., good traction and 
long wear, recommend the use of wood 
as a truck tire; and at first the question 
seemed simply a matter of selection of 
the suitable wood After a long search 
and much experimentation, a wood was 
found which seemed to lend itself admir 
ably to this service. And it could be had 
in sufficient quantity, and, fortunately, is 
not very suitable for anything else. It is 
close-grained et soft enough to make 
it practically noiseless, and so tough that 
it cannot be split with an ax. The grit 
of the roadway buries itself in the tough 
end-grain of the wood and provides most 
excellent traction, as good as solid rubber 
in dry weather and a thousand times bet 
ter on a wet street 

There was one initially insurmountable 
difficulty, however, the tire would expand 
wher it got wet, and then when it dried 


out again the blocks would separate and 





the tire would go to pieces The con 
traction and expansion wasn't much, to 
be sure, but it was enough to ruin the 
tire. This difficulty was finally overcome 
by the very simple expedient of imbedding 
in the tire a powerful spring band, either 
a heavy spiral spring entirely inclosed in 


the tire, or sinuous flat spring bands 





located in a shailow groove in the tread 
of the tire. The blocks which constitute 
the tire are doweled together laterally, 
inclosing the spring band, and then, after 
being thoroughly dried, the tires are 
placed in a vacuum chamber and impreg 
nated with a water repellant 

Such a construction makes the tire in 
tezral, and capable of being handled, 
shipped, marketed and used as conveni 
ently as a rubber tire. They should, of 


course, be made in all standard sizes and 


in such widths of tread as may be re 
quired by the loads to be carried 

Thus, apparently, an entirely satisfac 
tory tire for motor trucks has at last 
been evolved \ tire made up of blocks 
of wood et, like treet paving blocks 
with the grain end-on to the point of at 
tuck, that is, with the grain of the wood 
radial to the whies iid having a powel 
ful spring band imbedded in the tire to 
held the blocks in place and compensate 
for longitudinal contraction and expan 


ly secured in 


sion It is easily and quic! 
place on the wheel: the driver simply un 


bolis the old rims, throws away the worn 





out tire, and replaces it with the new tire haps, the use of solid wood tires might An Automatic Sharpener on an 


‘hese tires will travel over softer transmit too much shock to the motor 
ground, last many many times longer mechanism; but this was disproved in 
than solid rubber tires, and cost but a actual service, as shown by the ree 


small fraction as ords made in 


much as rubber an instrument for 


fur the same showing the vi 


loads They are bration and shock 


noiseless, and give when the wheel 


better traction was shod with 





and do not = skid solid rubber, and 


t. = J 


Wooden tire showing peripheral spring hew solid wood 
band. tires 


on wet pavement then with the 
At first it was 


thought that, per 
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Wooden tire, made of blocks and fitted 
with demountable flanges. In center 
is a cross-section of tire, showing im- 
bedded springs. 


Wooden tire before flanges are ap- 
plied. It is set with the grain end- 
on, that is, the grain of the wood is 
radial to the wheel. 



































The Tismer engine, showing the method of feeding fuels of different types. 


Electric Meat Slicer 
By Frank C. Perkins 
— accompanying illustration shows 
a novel automatic meat slicer which 
is operated by either an electric motor or 
by hand, and is an efticient labor-saving 
device 
The first useful slicer was invented in 
ISO by Mr. W. A. Van Berkel, a prac 
tical butcher of Rotterdam, Holland, and 
this machine was a great advance on the 
old method of slicing by hand knife. After 
a time, as with most inventions, experi 
ence proved that the machine was not a 
perfect proposition as one of the most im 
portant defects was the impossibility of 
keeping the knife sharp enough to pre 
vent loss of waste meat due to damaged 
slices 
The secret of the successful working of 
this new slicer with an automatic sharp 
ener is in maintaining a keen edge on 
the knife all the time. The automatic 
sharpener is an ingenious device, is al 
ways ready for use and is operated b) 
simply turning the handle of the machine 
The work is done in a few minutes, i 
keeps the knife in perfect condition, and 
is readily adjusted to take up wear. It 
saves time and labor and abolishes the 
risk involved in the use of the old hand 
stone 
A knife guard is provided which pre 
vents the operator's hand coming in con 
tact with a knife, and it is so arranged 
that the user cannot cut himself, hence 
is far safer to handle than the ordinary 
hand knife 


Should the electric motor be out of 


commission the slicer can be converted to 
hand power in a few seconds. The elec 
tric motor is belted to the slicer from 
below the counter, the slicer being fitted 
with intermediate gear for use in speed 
reduction. 


An Engine That Will 
Several Fuels 

YHE present high price of gasoline and 
T the probability of still higher prices 


Run on 


in the future have brought the fuel ques 
tion into such prominence that more than 
ordinary interest attaches to any plan 
that promises relief or suggests possibili- 
ties in the way of lowering construction 
and operation’ costs. 

Whether or not the motor designed 
or, to speak correctly, converted—by P. 
G. Tismer of New York is all that is 
claimed for it in the way of a consumer 
of heavy oils of almost any kind, remains 
to be proven by actual commercial service 
in the hands of disinterested users. In 
the mean time, one motor now is running 
to demonstrate the principles involved; 
it is in the hands of the inventor, how- 
ever, who cannot, even if he would, 
handle the engine as a stranger would 
handle it. That there is much that is of 
interest in the engine, however, may be 
gathered from the fact that it runs on 
various hydro-carbons ranging in density 
from gasoline and crude oil to gas house 
tar without other adjustment than the 
changing of the feed valve opening; that 
there is no special fuel feeding mechan- 


|} ism, such as a pump, pressure system or 


spraying device; that there is no cooling 


| system, either air or water; and that 


though there are no rings on the piston 
there is apparently no more loss of com- 
pression than in an engine with a ring- 


|} packed piston. 


The Tismer engine is an old-fashioned 
machine of the vintage of the days of hot 


| tube ignition, with certain alterations in 


more or less important details. It oper- 
ates on the straight four-stroke Otto prin- 
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ciple, however, and cannot in any way be 
compared with engines operating on the 
Diesel principle. 

It has a single horizontal cylinder with 
a bore of 3% inches and a stroke of 45% 
inches; both valves are in the cylinder 
head, the inlet valve being of the auto- 
matie type. The changes that have been 
made tend to simplify rather than to com- 
plicate. The cylinder has a water-jacket, 
which, however, is empty, the water pipes 
having been removed and the jacket left 
merely a useless appendage. A new pis- 
ton has been made, the chief characteris- 
ties of which are that it is a plain cylin- 
der with no packing grooves, fitting the 
cylinder with a clearance of one half thou- 
sandth inch all around, and that it 
deeply recessed at the head. The recess 
forms by far the greater part of the com- 
bustion chamber, and the piston ap- 
proaches very hear to the cylinder head. 

The intake pipe with its throttle valve 
remains, but there is no carbureter; the 
pipe is a plain air intake and is fitted 
with a valve. The oil feeding mechanism 


is 


ily on any of them except the oil drained 
back from the muffler. As to the forma- 
tion of deposits, it would seem that they 
are avoided either by adjusting the fuel 
feed so accurately that there is no residue 
or by feeding considerable excess fuel, 
part of which is burned and part thrown 
out with the exhaust. 


care then is required in adjustment. The 
running of the motor with an excess of 
fuel is attended by considerable volumes 
of smoke with many particles of burning 
fuel in the form of sparks and a small 
amount of red flame though the tempera- 
ture of the exhaust is comparatively low. 
With the fuel feed correctly proportioned, 
the exhaust is exceedingly clear, and is 
free from objectionable odors. 

The ringless piston is the result of the 





inventor’s opinion that piston rings serve 
no more useful purpose than to scrape the 
eylinder walls so clean of oil that it must 
be constantly replenished; moreover, that 
| the thin film instantly is effected by the 


| heat. Consequently, the engine has been 


The latter method | 
is preferred as the simplest, as very little 





as the monotype machine, died at his 
home in Washington city on February 
18th. 


Mr. Lanston early evidenced his inven- 
tive genius and took out numerous patents 
| for inventions having more or less utility, 
| but did not achieve any considerable or 
marked success with his inventions until 
he approached the problem of the type- 
setting machine which resulted in the 
issue of patents to him for the well-known 
Lanston machine. This machine has gone 
into extensive practical use and forms the 
basis of a large commercial or manufac- 
turing establishment. 

Mr. Lanston was born in 1844 in Ohio, 
and after a brief service in the Ohio vol- 
unteers in the civil war was appointed 
a clerk in the Pension Office at Washing- 
ton, in which office he gradually arose to 
the position of chief clerk. He graduated 
at law and was admitted to the bar, but 
the completion of his important in- 
vention resigned his office and devoted his 





on 


attention thereafter for some time to the} 


invention. Some years ago he suffered a 


Notes for Inventors 
Branding the Dough Before Baking. 
In patent No. 1,044,179 William C. Horner, 
of Indianapolis, Ind., describes a method 
of producing bread in which the dough is 
branded by locally applied heat after 

which the branded dough is baked. 

A Novel Arrangement of Locomotive 
Cabin.—Thomas F. F. Lee, of New York 
city, has patented, No. 1,044,199, a loco- 
motive in which the cab is at the front end, 
the water tank at the opposite end and a 
boiler and fuel receptacle are located be- 
tween the cab and the tank. 





A Woman's Device for Prolonging Sleep. 
—In patent No. 1,047,163 Helena M. 8. 
Bullock shows a device for prolonging 
sleep in which an eye shield or band of light 
absorbing material extends from temple to 
| temple over the eyes, has at each end a loop 
| to fit around the ear to hold the eye shield 
lin place. 
| A Novel Swab.—Hobart DeLancey Rap- 
| son of Philadelphia, Pa., has secured a pat- 








| ent, No. 1,047,703, for a toilet swah which 
consists of a large number of paper strings 


consists of a small pipe leading from the | constructed upon the theory that the pis- 
fuel tank directly to the cylinder head,| ton should “float” on a comparatively 
into which it opens through a brass fit-| thick film of oil as a journal in its bear- 
ting. Oil is drawn in by suction, and is | ing; that the layer of oil if thick will not 
not sprayed or otherwise atomized. The| be effected by the heat in the short space 
spark plug unusually located in the|of time required for the explosion, and 
brass fitting that serves to connect the oil that considerably less heat will be dissi- 
pipe to the cylinder head and its two} pated through the cylinder walls. In fact, 
electrodes are separately mounted and in-| the compression of the motor is very good 
sulated, for convenience in altering the | not only when the cylinder is cold and 


is 


| 
stroke of paralysis, which left him an in- | 





spark gap. High tension ignition is em- 
ployed. 
At each intake stroke of the piston, 


the oil drawn in passes over the spark- 


ing points and has a cooling effect that | 
air | 
admitted to the fuel pipe back of the in-| 


is increased by a small current of 
take check valve. It seems probable that 
this column of air has some slight effect 
in breaking up the oil in addition to cool- 
However, the en- 
with it 


points 


ing the spark points. 
gine runs as well without it as 
except that without it the plug 
burn away rather quickly, which form of 
plug trouble caused much annoyance un- 
til the opening was made. 

In order to make it a simple matter to 
run the engine alternately on any one of 
several fuels, the intake pipe is connected 
through a header having several branches 
leading to six small open fuel tanks con- 
taining fuel machile 
gas house tar and the condensed oil that 
collects in the muffler, and is drained out 
from time to time and again fed to the 
motor. Each of the pipes is fitted with a 
stop cock. 

As far as can be judged from watching 
the operation of the motor, it will burn 
any of the fuels in the tank with equal 
facility and will run at practically the 
same speed no matter which one is fed. 
The same holds true of any combination, 
though it would seem that when two or 
more cocks are open at the same time the 
lighter liquid forms the principal ingredi- 
ent in the fuel. Unfortunately, the motor 
runs without load and, therefore, there 
is no way of determining its power on the 
various fuels. It is said that for a con- 
siderable period the motor was run regu- 
larly, driving the machine tools in a small 
shop, and that the results obtained were 
relatively the same as when running light. 
During half an hour’s running there was 
no indication of overheating, despite the 
absence of the cooling system. There was 
no difficulty in throttling down to a very 
low speed and acceleration was fairly 
good if not remarkable. Instead of regu- 
lating the amount of fuel admitted in 
altering the speed of the motor, or of 
throttling the air passage, speed is re- 
duced merely by admitting exhaust gas 
to the air intake pipe. This has the effect 
of reducing the amount of oil burned, the 
unburned portion being thrown out with 
the exhaust, where it drains into a sump 
and is re-fed to the engine. 

When the motor is perfectly cold it 
will start readily on crude oil after two 
or three revolutions; it will not start on 
kerosene or any of the other fuels until 
heated, when, however, it will start read- 


kerosene, oil, vil, 


|} the oil thick, but when it is hot and the 
|oil presumably is considerably thinned. 
The compression very to 100 
| pounds to the square inch. 
Unfortunately, no accurate tests of any 
kind have been made with the Tismer en- 
gine; fuel consumption, horse-power, effi- 
ciency still are unknown quantities. Ap- 
parently, the inventor has concerned him- 
self only with the production of a motor 
that will run on any one of a variety of 
fuels without material adjustment, 
cial effort having been made to utilize gas 
house tar which may be purchased in 
some localities for as little as a cent a 
gallon. Laboratory tests soon are to be 
made, however, when we hope to be able 
to give a more accurate account of its 
efficiency, both thermal and mechanical. 


is close 


spe- 





The Equity Rules and Patent 


Causes 


HAT the new equity rules will un- 
questionably reduce the cost and time 
involved in patent litigation, is almost a 
certainty. One of the rules states that 
“in the trial of a patent cause, whether in 


each way, only one expert 


previously be obtained from the court on 
motion made and cause shown.” 

Whenever in the opinion of the court 
intricate technical or scientific questions 
of fact are involved in the cause, “the 
court will upon consent of all parties, ap- 
point some disinterested person skilled in 
the art to act as an assessor.” This as- 
sessor is to sit with the judge at the hear- 
jing of the evidence, and is to help the 
court in its deliberations. In this man- 
ner, the court will be able to appraise 
conflicting testimony properly. 

The voluminous testimony which has 
been an unfortunate feature of patent liti- 
gation of the past is to be cut down. 
When testimony is taken by affidavit “the 
witnesses shall not give their opinion as 
to the meaning of any patent claim or 
specification, but their testimony shall be 
strictly confined to an explanation of the 
operation of relevant arts, processes, ma- 
chines, manufactures, or compositions of 
matter, and of the mearing of terms of 
arts or science, and of diagrams or for- 
mule.” 


Death of Tolbert Lanston 


OLBERT LANSTON, patentee of 
number of inventions, but whose most 


= . 
important invention was that of the Lans 
ton type-setting machine, generally known 





open court or by deposition, or partly in| 
witness shall | 
be allowed to each side, unless leave shall | 


valid. 


Trade-mark Notes 


Trade-mark of a Selling Agent.—In 
Strawn v. Ontario-Cucamonga Fruit Ex- 
change, first Assistant Commissioner Bill- 
ings, in holding that a fruit exchange, which 
is the selling agent for several associations 
of fruit growers, is not entitled to register a 
mark used by all of them, said: ‘‘ Each of 
the associations, therefore, having the right 
to use the mark during its membership in 
the exchange and the latter being merely a 
selling agent for these associations, it can- 
not be held that the latter has such owner- 
ship in the mark as will entitle it to regis- 
tration. 


Similarity of Trade-marks.—First As- 
sistant Commissioner Billings in the trade- 
mark opposition of Holt & Co. v. Kansas 
Milling and Export Company, has decided 
that in determining the similarity of trade- 
marks three features must be considered— 
first, the appearance of the words; second, 
the sound of the words when spoken, and 
third, the significance or meaning of those 
words and applying the reasoning, holds 
that the word “ Nobility” was properly re- 
fused registration in view of+the prior use 
by another of the word “ Noblesse” as ap- 
plied to the same goods. 


Life-boat Apparatus.—Patents Nos. 1,- 
043,914 and 1,043,915 have been granted 
to John E. Erickson of Chicago. In the 
former a life boat is disclosed, whose struc- 
ture is closed on all sides with an upwardly 
projecting tower and a hatchway in the 
upper end of the tower and a step-ladder 
| arranged in the tower, the lower end of the 
tower being closed by a door and the upper 
|end by a hatchway and a stair being pro- 

vided which leads downwardly from the 
door into the hold of the structure. In 
patent No. 1,043,915 are provided two 
| spaced supporting rails with boats arranged 
between the rails, with studs at their ends, 
which rest upon the rails, together with 
means which engage the studs, so that the 
boat may be moved longitudinally along 
| the rails and lowered at the ends. 

A Novel Convenience for the Filing of 
a decree of August 27th, 1909, the Peruvian 
Government authorized certain of its con- 
sulates abroad to receive applications for 
the registration of trade-marks and by de- 
cree dated July 22nd, 1910, a similar pro- 
vision was made for the filing of applica- 
tions for patents. The Peruvian Govern- 
ment has attributed the lack of complete 
success of these measures for facilitating 
the registration by foreign applicants, to 
the fact that foreign patent attorneys have 
not come to realize that they can deal di- 
rectly with the Peruvian Consulates. Cer- 
tain charges are fixed and the provision 
seems a wise and a fortunate one especially 
in connection with cases in which the early 
filing of an application is desirable or neces- 
sary and a similar provision on the part of 
many of the other foreign countries would 
doubtless be viewed with favor. 





Patent and Trade-mark Applications.—lIn | 


| Gotnaheatty bound together for a portion of 
their length by a binder which is 80 united 
jas to be removed by water to release the 
| strips. 

| Sentiment and a Dog Cracker.—You 
would not expect sentiment in a dog bis- 
cuit, but it is there. A patent has issued on 
the invention of Carleton Ellis of Larch- 
mont, New York, for a biscuit in which the 
dog-food mixture is molded in the shape of 
a bone with knob-like ends to render it 
attractive to dogs and to make it capable of 
being readily grasped by a dog. 

Convertible Motor Boat and Automobile. 

Hartley A. Mitchell of Newport News, 
Va., has secured patent No. 1,047,271 for 
an automobile boat which an 
automobile body and has a boat hull to- 
gether with detachable wheels and detach- 
ing means which are operabie from within 
the boat and hoisting means which are 
operable after the detachment of the wheels 
for raising the wheels into the boat. 

Convertible Boat and Sied.—William 
Offenburger of Evergreen, N. Y., has 
secured patent No. 1,048,337 for a boat 
which has a detachable sleigh attachment 
| comprising runners and a cradie support- 
| ing the boat with steering mechanism oper- 
able from the boat and with 
| the runners and propelling means in the 
}form of a bladed propeller operating in 
lthe air so it can drive the devico either 
® 
in or out of the water. 

The Lazy Man’s Fire Lighter.—-Ear!i 
Norris Swan and Alton Beightol of Seotia, 
Cal., in a patent, No. 1,048,372, show a 
fire lighter in which a match holder located 
in the fire box of the stove has a heating 
wire which holds the head of a match and 
an electric circuit the 
holding member and a circuit closer lo- 
eated alongside of the bed so the match 
ean be lighted electrically without getting 
out of the bed. 

Harnessing Child to a Bed or Couch. 
Ida M. Brown of Somerville, Mass., 
vides means for securing chiid 
to a bed or couch. This, as shown in her 
patent, No. 1,048,033, 
shape anchor composed of two straps pro- 
| vided near their ends with safety pins by 
| which they may be secured to the bed or 
|eouch and at the crossing point there is 
secured a belt on which are suspender-like 
devices for going around the child's should- 
ers, the entire device being easily applied 
for use. 

An H. Ward Leonard Patent... Ward 
Leonard of Bronxvilie, N. Y., has patented 
an electrically propelled vehicle, No. 1.- 
042,698, in which he develops upon the 
vehicle itself by means of a gascline engine 
the power employed in the propulsion of 
the vehicle which 
into electric energy through dynamos, and 
this energy is supplied to propelling motors 
at such a voltage and current as will cause 
the vehicle to travel at the speed desired. 
The invention also affords a simple ar- 
rangement for holding the vehicle station- 
ary when either going up a grade or going 
down a grade and without brakes. 
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Walrow 
principal object 


t! disposition | Har I Astoria, L. I. City, N. Y 


here is to provide a cross 








in article of jewelry adapted to be worn 
is a watch charnu the structure being pro 
Of General Interest, ided with a pivoted ember whereby it may 
\FETY ATTACHMENT.-W. P. ALDEN hung from a chain, this member being 
r Sf Port d. Or T ; idapted to engage one of the pieces of the 
ra v pt ross in order to bring it out of register with 
‘ ee t ther pi 
| d FENCE CLAMP J ( McHEeNRY 1908 
i rding vatel Grand Av St. Louis, Mo This invention is 
improv ent in wir fence clamps and has 
for its object t provision of a novel 
tr tion \ y fencing aterial such as 
m—te> rdinarily found " tl market or similar 
iteria nay " imped for stretching or 
© | for other purpose 
af | 
‘ LIFE-SAVING VESSEI TU DSON DAVIS 
| East Rochester, N. Y rr object of this ir 
¥.] | ntion is to provide a life-saving vessel for 
| | 
* | 





























S ET \ LCH MENT pa 
DM cae 
. meee LIFE-SAVING VESSEL, 
led watch, wl \ 
y the pocket for) use in connection with steamships or thé 
t nd returned without releasing t like, by means of which a person can be saved 
~ Che merenes i f shipwreck or on similar occasions 
. n which the person to be saved can remair 
BOTTLE LABREI i ZITZMANN ur of if ind comfortable despite severest storms 
k r 45 Steuben St i Vi which the person can be freely supplied with 
lL. | N. ¥ s invention relat to pur iir, whict ur emptied ef vitiated 
‘ t tt 1 other tainers used air, in which water inadvertently entering can 
irugs and tl ind has reference or e ejected when necessary which will not 
rt ‘ t muprising a transpar- readily be injured by rocks or floating ob 
t t ind 4 sheet having stacles, in which the passenger is carried safe 
tl ike print itherwise pre with respect to sharks and the like, and ir 
1 thereor ifixed to the back of the face | which means are provided to prevent clogging 
t t ha gz a ized or na t! iir inlet valve by the freezing of water 
, wut tl sa me The right to manufactur 
SANITARY REFUSE BAG.—J. F. Ranken this device is for sal 
I I. I EN, S52 Park A Brool 
yy ' wtton. sunt epewrrena ardware and Tools, 
det l ’ or WELL DRILL WRENCH W. R. Osporne 
y i iving fus in Kk. I D>. No. 7, Box 32, Palestine rex In 
i ta und other t ishments, this case t invention is an improvement in 
| id . © ent and irge pipe wrenches, which are particularly 
re j and x the designed and adapted for use on drill pipe used 
in drilling wells, the pipes being made in sec 
<s ‘=. 
f - — 





WELL DRILL WRENCH. 
tions which are connected in vertical aline 
nent by means of screw couplings Great 
SANITARY REFUSE BAG 
force is often required to unscrew the se¢ 
read transportation to a pla tions, for the purpose of renewing the boring 
it. as may be required several times in the 
I ’ For t purpos ie is mad fa 
course of a day's work 
x provided at it rut wit in outwardly 
ding npular d. adapted to engage a STOP FOR SHADE ROLLERS.—G R 
pporting ring r suspending tl iw and for GkIGG, care of Grigg Shade Roller Co., Coffey 
ding tl ith ther pen for tl ! p ill Kan This invention relates to a spring 
I the r ise t i ing capa ef stop for window shades or curtain rollers. 
y x nded r draw ut t r . osing \n object is to overcome the objectiona rle 





! for t iw after the same is filled features inherent to the old form of spring 
-LANTING IMPLEMENT.—N. P. Jensen, | *tP® #04 to provide a stop of comparatively 
. ? . few parts, and one positive of definite action 
Ephrai Uta l ir tior ia ! rer 
it all times 
or part liartls t plements whicl on 
ar ' 7 me the plant and ther Household Utilities, 
tir t ir ' } ound . pm . a 7" ar "Le 
omg ace SS Whe greene DAMPER ATTACHMENT FOR STOVES 
J. E. Biren, care of John E. Birch & Sons 
Roland, Manitoba, Canada This invention ifs 
i ipplicable particularly to cook stoves, and is 


wodied in the 
of two pivoted dampers, 


construction and arrangement 
whereby 


they may ' 
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| DAMPER ATTACHMENT FOR STOVES. 
| ope rated simultaneously for closing one and 
j opening the other, to control the circulation of 
ri IMPLEMENT the products of combustion, whereby they may 
| directly to the escape flue or be diverted 
ject to provid an inexpensive plant to pass around the oven 
plement which can be easily and quickly COOKING STOVE.—J. E. Leonarp, 53 Kim 
' ‘ I i ‘ ve ’ t in ‘ ‘ ow ‘ 
tipulated, whi W set the plant in any) ian Bidg.. Cedar Rapids, Iowa. The oven is 





ired position in ve ground without injury] .+ranged above the firebox and is so construct 
the plant rhis implement is also iM-|.q that the former-is ventilated and the heat 
d r pressing the soil uniformly about) evenly distributed throughout. A direct draft 
plant set in t ground is heated to an intense heat before entering 


FOLDING CROSS A. H. SMiTe, care 


sowed 


ary draft is heated to an 


admitted 


intense heat 
above the bed of the 


before 
being burning 
fuel 

FLY TRAP.-—G 


CRICHTON, Box 273 Pearl 
River, N. Y | 


Among the principal objects 


which this invention has in view are: to pro 
vide a device which is economical of construe 
tion and simple of operation; and to provide 


a device having a fixed annular receptacle and 








FLY TRAP. 


1 removable central 


ether 


receptacle of 
readily 
The operation is 


liquid, to 


removing the 





with means for 


receptacle based to 


a large extent upon the known peculiarity 
that insects rarely will crawl downward over 
a relatively vertical surface 


CLOTHES PIN HOLDER H. B. 


STEBBINS, 


Rk. F. D. No. 2, Oelwein, Iowa. This holder is 
vr use in connection with laundry work, and 
it comprises a frame having means for hold- 
ing a plurality of clothes pins ready and avail 
able for immediate use, and means for sup 


porting the frame from the 


person of the 


user 

WINDOW SCREEN,.—V CASAZZA, 145 
Bleecker St New York, N. Y Among the 
principal objects which the present invention 


has in view are to provide 
nitting 


from the 


means for per 


and for inducing the escape of flies 


provided with the screens; to 


rooms 














WINDOW SCREEN. 

provide means for reversing the operative posi 
and to 
when 


tion of the screen; 
f flies 
engraving 
part of the 
show the 


provide traps for 
through the 


perspective 


the capture « 
screen. The 


view of the screen, 


passing 
shows a 
netting having 
construction of 


been removed to 


parts otherwise concealed 


Machines and Mechanical Devices. 
DRIVING BELT a. Y 
Route No 1 Columbus 


stance the 








Station B 
Ohio In 
belt 
driving belt 
in high speed transmission devices and 


SMITH 





this in 


invention refers to gearing 


and has particular relation to a 


for use 


particularly in connection with belt gearing in 


which there is employed a pulley of a 
relatively diameter 

DIGGING AND CLEANING APPARATUS 
FOR DIGGING MACHINES.—H. W 
Fort Dodge, This 


digging machines of the 


power 


small 


SARGENT 
relates to 
buckets 
being 


invention 
type wherein 
or scoops are made to fill themselves by 
surface of the ground to be 
excavated, as the end and sides of a trench or 
ditch 
VALVE J.J 

York, N. Y This 
tanks and similar devices, 


Iowa 


scraped along the 


Meyer, 366 Lenox Ave., New 
valve is for use in flushing 
and is arranged to 
powerful closing with a view to pre 
different 
seat at each 
long life and to 
repairing or rewashering. 
PNEUMATIC PLASTERING MACHINE 

PP. L. Cron, 110 Livingston St., Elizabeth, N. J 
This invention insures the delivery of a plastic 
plaster, to a distant point, to 
cleaning the pipe connections, and 
operator to automatically shut off 
the supply of the plastic and to signal 
to the machine operator in case the mass from 
one supplying that 
another supplying connected 
up to supply and to 
where 


insure a 
leake 


the valve 


surface of 
operation, 
prolong the 


vent 





*, to present a 
disk to its 

to insure its 
period of its 


such as 
permit of 
allows the 
mass, 
chamber is exhausted so 
can be 
material 
supplying the 


chamber 
more 
delay in 


plastic 
avoid mass 
needed. 
PLATFORM 
Luck Bldg., 
provides 


SCALE.—W. H. 
Nashville, Tenn. 
means for causing all 


DRAUGHON, 10 
The invention 
parts of the 


platform to move vertically at the same veloc 
of|the fire from below the firebox, and a second-|ity at any point of the are described by the 
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| | 
syhing lever; and reduces wear and fric-| heat from th se »ducts whe it 7 wry 
weighing ¢ a ‘ d 2s t the ga es and product wa n at f NEW BOOKS, ETC. 
tion in the moving parts of said means. The) their highest point of heat, and utilizes the | | r 
means heretofore employed for the first pur-| heat thus conserved to aid in producing a sec- | An Inpwctive CuHemistry. By Robert 
pose may be adjusted so as to accomplish the| ondary conbustion in a smoke-pipe. ‘The heat H. Bradbury, A.M., Ph.D. New York: 
desired result while the weighing lever is oc-| developed he utilizes for heating a fluid, pref- D. Appleton & Co., 1912. 8vo.; 437 
cupying a substantially horizontal position, but | erably atmospheric air, and the heated fluid a a pp.; ilustrated. 
as the lever passes from this position the im-|is in turn utilized for any available purpose 72 ue? zés.. Prof. Bradbury's endeavor has been to produce 
perfection of the means heretofore used is|in connection with a locomotive or train. In| a textbook that shall stand the test of the student 
such that, under certain conditions, a perfect.|a preferred arrangement, he employs the heat Fm om 4 aoe your que ie on hei pa viewpoint. Every portion of the book has been 
- > > > > 7 jie > i ing « “ti ‘ » Ara 0 yape when correspon ng apou suc mat- - . 

ly parallel movement of the platform is not| ed air for promoting combustion in the firebox. | seal . patents, aah Aoticnn poole, — This tried out, again and again, in actual class work 
maintained. wil greatly facilitate answering your ques- By regarding each separate subject as a problem, 

GEARING.—O. D. ALspacn, Lancaster, Pertaining to Vehicles, be _ in mone Saace ~~ have to be re- by bringing first the everyday knowledge of it 

hag ‘ . _ . " Am > . | ferre “xperts. ’ ame t SS |; : : 

Ohio. ‘This invention relates to gearing, and SIGN AND INDICATOR.—V. Ficcto, | should a4 a ae J ae into play, and by augmenting this knowledge by 
has for its object one having wheels with gear-| Tampa, Fla. The invention pertains to signs} will be paid to unsigned queries. Full hints | experiment, the interest of the study is kept up, 
ing for pulling taut a rope or chain secured | or indicators, especially those adapted to be} seers are printed from time to time | and the growing intelligence and knowledge keeps 
to a fence, there being a bearing movable rela-| carried at the rear of automobiles to indicate and will be mailed on request. ‘pace with the introduction of new problems, 


tively to the wheel in which a 
journaled for meshing with the 
that the first-mentioned 


gear wheel is 
first-mentioned | 
wheels 


gearing, so 
may be rotated by the said gear wheel when | 
the bearing is in normal position, and the first 

mentioned wheels may be rotated freely east 
pendently of the gear wheel when the bearing | 


is moved away from the first-mentioned wheel. 


Prime Movers and Their Accessories, | 

ROTARY ENGINE.—J. McRar, Caryvilie, 
Fla. This relates to a rotary engine 
and particularly to the means for controlling 
the steam and to the means for 
governing the speed of the rotating parts. The 


invention 


inlet valve 








ROTARY ENGINE, 


having a steam 
position of the 
further object is to 


object is to provide an engine 
inlet actuated by the relative 
piston and the inlet A 
provide a positive intercepting the 
actuating fluid to the engine 
running at abnormal speed. 


means for 
passage of the 


when the same is 


jvides a 


Railways and Their Accessories, 
COMBINED RAILWAY TIE AND RAIL 
FASTENER H. A. Bergquist, St. Croix Falls, 
Wis. In the present patent the invention has 
reference to a combination steel and wood tie, 
and an improved form of rail clamps, the 























FASTENER. 


AND RAIL 


COMBINED RAILWAY TIE 


the direction in which the vehicle is about 





MIMI 
itt Hit ii i 





























OF VEHICLE, 


INDICATOR FOR DIRECTION 


to turn. The main object of the improvement 
a sign of ight weight, which may 
mechanically to project into view 
legend or word showing the 
the vehicle is about to} 


is to provide 
be operated 
a slide 
direction in 
proceed. 

. RESILIENT 
West Cary St., 
this invention is to 
which shall take the 


bearing a 
which 


JENKINS, 2204-B. 
Richmond, Va. An object of | 
provide a _ resilient tire | 
place of the pneumatic 
tire in ordinary use, but which can be manu 
factured for much cost, and which is not | 
subject to the danger of deflation due to punc- | 
tures or blow-outs 

VEHICLE AXLE.—J. E. HepeGes, Winter 
pock, Va. This improvement is in axles having | 
detachable journals or spindles and particu- | 
larly in that class in which the axle ends are 
slotted and the journals or spindles provided 
with shanks adapted to fit in such slots. The 
invention easily effected and 
a more automatic engagement, and 
avoids weakening the axle by the construction | 
required to effect such engagement. 

SPRING TIRE FOR VEHICLE WHEELS. 
S. J. Casey, Keeseville, N. Y. An object here 
provide metallic springs for tires to be 
substitute for pneumatic tubes, in 


TIRE.—R. L. 


less 


| found; 
| water should always be found when it indicates 


provides a more 


secure 


is to 


used as a 


which the various members constitute a unit, 
the elements of which are so formed and ar 
ranged as to permit of the unit being quickly 


within the ordinary shoe. 
GEARING.—G. Q. 
Brooklyn, N. Y. The 


gearing for 


placed 
SPEED 
Ralph St., 


161 
invention pro 
automobiles and 
other vehicles and and is arranged to 
permit the operator to readily change the 
speed from a low to a medium or a high speed, 


SEAMAN, 


speed 


devices, 


| higher branches of science. 


(12756) G. E. S. asks: I have heard of a 
method of finding a spring of water. Take a limb 
of a plum tree which has a crotch in it. Take the 
two prongs of the crotch in the hands and hold 
the limb horizontally. Walk along, and when 
you walk over a spring of water, the stick will be 
attracted to the ground. Please let me know 
through your valuable paper what condition of the 
wood (dry or green) gives best results. What size 
of limb should be used? Can any other kind of 
wood be used? To what depth can a spring be 
detected? Is this method successful when the 
ground is covered with snow? What causes the 
branch to dip? One person told me that when he 
heard of it, he didn't believe it, but the first time 
he tried it, the branch was attracted so that it 
broke. A. We must say that we do not know any- 
thing about the finding of water by means of a 
crotched stick, nor do we believe it can be done 
As a boy we lived in the country, where wells 
were depended upon for water, and we saw not a 
| few men use the witch-hazel stick. It was said 
then that the stick must be of witch hazel. You 
say it should be plum. One is doubtless as goovi 
as the other. We have seen many failures with tue 
sticks, and have known men to dig deep where 
the stick had turned down vigorously, without 
any water being found. Sometimes water was 
but if there is a divining rod of any value, 


water with any force. We cannot be of any help 


to you in explaining the divining rod. The rods 
used were usually green, freshly cut 
(12757) N. G. as Would you be kind 





an to inform me how to use the figures written 
as follows:} 1.310; and others like them with 
a positive exponent? These numbers are in con- 
stant use in works on radio-activity and the 
A. A negative expon- 
ent indicates division. In the example which you 
it requires that the decimal point be re- 
thus 1.3x10-° 


propose, 
moved six places to the left; 
0.000,001,3. This is, as you see, thirteen ten- 
millionths If the exponent were positive, it 
would indicate multiplication by 10, thus 1.3 10° 

1,300,000. The decimal! point is to be removed 
six places to the right. This is a device to save 
time in writing and space in printing. 


12758) H. R. R. asks: 1. What causes 
os moon to swing back and forth from north to 
south? Sometimes rising far to the north, and 
again far to the south, and are these vibrations 
regular? A. The moon moves in an orbit around 
the earth which is nearly in the same plane as that 
of the earth around the sun, its orbit being in- 
clined but 5 degrees to the plane of the ecliptic 


| This will cause the moon to change its points of 


or to reverse, without moving any of the pow 
er-transmitting gear wheels out of mesh 
Designs, 

DESIGN FOR A KITE.—H. E. WILSON, 
eare of Johnson & Larimer Dry Goods Co., 
Wichita, Kan In this ornamental design the 
kite simulates the outlines of a garment, with 
front and side pockets, buttons, fly, trousers 
legs, etc.; the whole keeping within the lines 
of the ordinary kite. 

DESIGN FOR A PLATE, DISH, OR SIMI 
| LAR ARTICLE.—E. Boore and J. B. Boore, 


wood members of the tie seating on the hollow 
steel tie body, and in turn forming seats for 
the rails. It is the design of the inventor to 
improve in various particulars the devices indi- 
cated to the end that efficiency be 
such features as resisting spreading of 
retaining the clamps in place, ete. 
illustration plan 
invention. 


promoted in 

the 
The | 
view | 


rails, 
accompanying shows a 
of the 

EXTENSION CAR STEP.—A. A. Porter, 
dec’d, care of B. A. Black, 1103 Cook St., Water 
bury, This invention is arranged to per- 
mit of swinging an extra or extension step in 
below the lower-most step of the ordi- 
fixed car steps to persons to con 
veniently step on or step off the car, the extra} 
being folded | 
obstruction 


Conn. 


position 
nary enable 
or extension step when not in use 
out of the way so as to form no 
while the car is in motion. 


SMOKE PREVENTING DEVICE AND} 
ECONOMIZER FOR LOCOMOTIVES.—E. 
Konan, 2046 Madison Ave., New York, N. Y. 


a novel means for| 
consume 


An object here 
causing a 


is to provide 
secondary combustion to 








jd = 





SMOKE PREVENTER AND ECONOMIZER FOR 


LOCOMOTIVES. 





and utilize the heat from the unconsumed par- 
ticles that pass from the locomotive firebox 
to the smoke-stack. The inventor takes up the| 





| vices in 
| work. 


46 W. Broadway, New York, N. Y. This orna 
mental design is of a plate or dish of circular 
border comprising a double band of 
another band of the same en 
circling near the center a large cluster of flow 
ers. Between the outer and central bands flow 
ers are grouped with charming effect. 


form, the 


twist design, 


| that a motor turned in one direction, 


Nore.—Copies 
be furnished by the ScIENTIFIC 
ten cents each. Please state the 
patentee, title of the invention, 
this paper. 


of any of these patents will 
AMERICAN for 
name of the 
and date of | 





We wish to call attention to the fact that 
we are in a position to render competent ser 
branch of patent or trade-mark 
composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute ali patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 

We are prepared to render 
validity or infringement of patents, or 
regard to conflicts arising in trade-mark 
unfair competition matters. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 


every 
Our staff is 


opinions as to 
with 
and 


Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C, 





| you to the makers of the switch. 
the automobile will probably also be able to give 


rising and setting along the horizon each month 
as the sun does through the year, only a little 
more. Since the full moon is ‘always opposite the 
sun in the sky, it follows that it will rise farthest 
to the north of east in the winter, when the sun 
rises farthest to the south of east, and vice versa in 
the summer. This motion is perfectly regular 
and is repeated every month, but it does not oc- 
cur at the full of the moon every month, and is 
not usually observed excepting at or near the full 
of the moon. 2. What is the construction of the 
electric switch used on automobile starters? 
When it is closed, the motor starts the engine, and 
when it is released, the motor turning in the same 
direction becomes a dynamo and charges the 
accumulator. I was always under the impression 
and a dy- 
your 


namo in the other. A. You are correct in 


| general statement that a motor will run in an op- 


posite direction to that of a dynamo which gener- 
ates a current of the same polarity. For the con- 
struction of the particular switch, we must refer 
The makers of 


you the information you ask. 3. What causes the 
sun to appear to grow larger when it approaches 
the horizon, and become oblong in shape, especially 
when setting behind a thin bank of cloud? A. 
The sun and moon appear larger at their rising and 
setting because of our comparing them with the ob- 
jects on the horizon. They are immensely more 
distant and larger, and so give us the impression of 
growing larger. How this happens you can see by 
making this experiment: Take three inches on a 
sheet of white paper. Divide it carefully in half 
Mark off one half into eighths of an inch, by mak- 
ing dots with a pencil, and leave the other half in 
one clear space. The space filled with dots will 
appear the longer, although you have made it just 
equal to the open space. It is an optical illusion, 
of which we cannot rid ourselves. 4. Do the fixed 
stars change their time of rising through a course 
of years, or do they always rise at the same time? 
A. The stars rise and set every day about four 
minutes earlier by the clock than they did the day 
before, and thus they seem to move around the 
sky every year. Notice any bright star for a 
month, and find that it is farther west by about 


| excellence. 


30 degrees at the end of the month than it was at | 


the beginning at the same hour of the evening. 


The method and arrangement of the work is good, 
and satisfactory results will doubtless follow its 
adoption in class study. 


SLEEP AND THE SLEEPLESS. Simple Rules 


for Overcoming Insomnia. By Joseph 
Collins, M.D. New York: Sturgis & 
Walton, 1912. 12mo.; 129 pp. Price, 
$1 net. 


However much one may believe in the efficacy 
of counting sheep in occasional cases of sleepless- 
ness, it is certain that only a long-continued 
regime of simple, worry-free living can really cure 
the old insomniac. Dr. Collins, who is physician 
to the Neurological Institute of New York, makes 
no claim to short cuts in the cure of sleeplessness, 
but does embody in his work, in easily under- 
standable terms, the latest resuits of scientific 
study. The cause of the malady is first sought 
the requisite quantity of sleep for the individual 
is determined, and the curative agencies are de- 
scribed Opiates and narcotics, hypnotiam and 
suggestion, are all duly considered, and their ad- 
vantages and disadvantages weighed in the bal- 
Mental attitude, position, breathing, feed 
and drink, exercise—all these influence sicep in a 
marked degree, and of them has been 
neglected in the chapter on treatment 


ance 


no one 


How To Reap a Drawina. By Vincent C 


Getty. Philadelphia: J. B. Lippincott 
Company, 1912. S8vo.; 64 pp.; 62 illus- 
trations. Price, $1 net. 


In a very attractive series of papers, Mr. Getty 
comes near to proving his original proposition 
that the reading of a drawing is really a very sim- 
ple accomplishment, and that to be able to read 
and understand common English is all the edu- 
cation necessary to its acquirement. He makes a 
strong plea for the usefulness of the accomplieh- 
ment, justly urging that in the industria! world no 
work of importance is undertaken without the aid 
of drawings. He has employed as few technical 
terms as possible, has given a sufficient number of 
actual examples to impart to the text a highly 
practical value, and has in fact succeeded in his 
purpose to help the man of little education to a 
thorough knowledge of the reading of mechanica! 
and architectural drawings. 

CeLiuLorw. Its Manufacture, Applica- 
tions, and Substitutes. By Masselon, 
Roberts, and Cillard. Translated from 
the French by Herbert H. Hodgson, M.A., 


B.Se., Ph.D. Philadelphia: J. B. Lippin- 
cott Company, 1912. S8vo.; 356 pp.; 
illustrated. Price, $7.50. 


In the absence of any adequate literature on 
the subject of celluloid and the processes of its 
manufacture, this capable translation from so au- 
thoritative a source will doubtless receive a hearty 
welcome. The authors have aimed at a 
and practical work, in which processes and thet; 
relative values are conscientiously studied and 
discussed. Methods of working, materials, 
required for the various operations, consumption 
of raw materials, cost of labor and power, and cost 
of installation, all receive attention in the various 
divisions of the volume. Among the objects of 
manufacture specifically dealt with are combs 
umbrella handles, hollow articles, celluloid tinen 
phonographic cylinders, buttons, and teeth 


InTROpUCTION A L’ETUDE DE LA Merai- 
LuRGI£. Le Chauffage Industriel. Par 
M. Henry le Chatelier, Angers: A. 
Durdin et Cie., 1912. 

This volume, as its preface informs us, is 4 re- 
production in book form of the lecture course in 
general metallurgy at the Ecole des Mines. The 
volume comprises two distinct parts. The first 
devoted to heating, discusses successively general 
phenomena of combustion, natural and artificial 
fuels and furnaces. The second part, devoted to 
the study of metals and their alloys, 
successively the constitution and the properties 
of iron-alloys and of metals other than iron. The 
high position occupied by the distinguished author 
of this book is in itself a sufficient guarantee of its 
The greatest scientists have been the 
greatest teachers. If any evidence were needed 
to that effect, this book would adduce it. On 
every page one perceives how one cf the greatest of 
living metaliurgists has drawn from his ripe ex 
perience and presented it in a form wiiich will 
enable the student to profit by it. Although in a 
scientific text-book, which is intended primarily 
for the use of students, one does not expect te find 
anything but clearness of exposition, Prof. Le 
Chatelier has gone out of his way to present his 
subject as gracefully as the limited possibilities 
before him would permit. The result is a book 
which may be regarded not only as pre-eminently 
fitted for the use of the student in metallurgy, but 
one which that same student will read with some 
degree of pleasure. 


complete 


time 


discusses 


TRANSACTIONS OF THE AMERICAN CERAMIC 
Society. Volume XIV. Columbus, 0.; 
Published by the Society, Secretary's 
Office, 1912. 
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Straight-Side Tire 
is destined to become the universal tire 








‘ist THe most 
flexible tire ona 
lthe market 


ss . 

12nd Absolutely 

| Suaranteed not 
torim-cut during 
the life of the tires 


le air capaci 
than this Dunlo 


by this special 


3rd Held protecting flap 


i immovably to 
ithe rim by seven 
strands of importedt 
. i Piano wire 


Quick Detachable 


m 




















For ten years we have been making and selling this remarkable tire 
in practica!ly the same form it now appears. 

Notwithstanding the fact that it has never been advertised, our Dunlop 
sales during this time have shown a constant growth. Last year alone, this 
increase amounted to over 600°%—an increase, mark you, that has 
never been forced, but has been due solely 

Tire experts have long foreseen that the day would come when the 
Genuine Dunlop would be universally recognized as the ideal type. 
of motor car tire. Present sales indicate that this time has arrived. 

The Dunlop Tire possesses every point of advantage to be found in 
sny other tire ever used and in addition has exclusive advantages to be 
found in no other tire. 

In ease of application, in protection against rim cutting, in strength and 
. durability——the Dunlop is in a class by itself among tires. 

Ass one prominent manufacturer put it, “The more you familiarize your- 
self with other tires, the more you will appreciate the Dunlop.” 


But remember, the Genuine Dunlop straight side Tire is made only 
Makers of the famous 
Nobb, and Chain Tread 


by the 
United States Tire “tcc 
Company — 


orgmeaded 


> eaty 














BETTER () 
LIGHT 


ight Your Home 
ith Electricity 

Electric Light Plants for Bungalows, Cottages, Suburban 
Homes, Farms, Hotels, Colleges, lastitutions, etc. 


Complete Electric Light Plants, including the Celebrated 
Detroit Kerosene Engine 
Write for our Free Electric Light Catalog to 
Detroit Engine Works 
6 Fuller Ave., Detroit, Mich., U.S.A. 














DTORS 


ueanin wel: ~ 











Make boating a pleasure. | 34.6. 1ecyl. $ 65.00 

8 -- pommel ~~ Non-| 6H.P. 1 cyl. 84 

mec =<] person can easily | s 2 4 crt = 4 

operate. Guaranteed. 2 cycle, | cy, 1 

port. B1-2x31-2441-2x41-2' IN H.P. Seyi. 250.00 
ite catalog. H 


Write today for comple: 
© The Universal Machine C 








Co, 40% South St. Bowling Green, 0) 





ICK, 


The Rubbers of a 
Gentleman 
Convenient for traveling. 
dressy and comfortable. 
heat the feet 
and take off. 


Light, 
r Do not 
Easy to put on 


At all good 
Shoe Stores 


United States 
Rubber Company 
Wew 











Salt-rising Bread 
(Concluded from page 220.) 
Without a doubt, it is 
matter of taste. The bread is 
With the first bite, one will 
distinctive odor and _ flavor, 


j}ural question. 
largely a 
different. 
notice its 
| which to many people is decidedly agree- 
able. Its relative digestibility and whole- 
remains undetermined. It 
said, that it is 


with perfect safety, while yeast 


SOMeHeESS 


may 
be truly however, eaten 
by many 
bread causes indigestion. 

This research promises to prove of prac- 
tical value. Plans are already made by 
covered bacillus, will be put upon the mar 
ket for home and bakery use. The intro 
duction of this product 
failure and improve the quality of salt 
rising bread generally 

In the meantime, if any of my readers’ 
desire to make salt-rising bread, they will 
find the following tried recipe a good one: 


Recipe for Salt-rising Bread. 


Yeast.—Take one cupful of sweet milk 
in a quart cup. Place cup upon stove un- 
til milk boils well. Stir into the boiling 


hot milk five or six teaspoonfuls of white 
corn-meal to which a pinch of soda has 
been added. Wrap up well, and set in a 
warm place overnight, or until it is light. 

Sponge.—Pour one and one fourth cup-| 
fuls of water, as hot as the hand can bear, | 
in a bowl, and add about two cupfuls of | 
Then add the yeast from the quart 
until mixed. 


flour. 


cup, and stir with a 


Place the bowl in a warm place until the 


spoon 


sponge rises well, about one to one and| 


A good way to keep the 
the 
should be at 


one half hours. 


warm is to place bowl in 
The 
body temperature or warmer. 
Dough.—Take one and one fourth cup- 
fuls of hot 


dissolve in it 


sponge 


warm water. water 





water (almost boiling) and | 


four teaspoonfuls of sugar, | 
one teaspoonful of salt, two teaspoonfuls 
of lard, and add six or seven cupfuls of | 
Then add the sponge and mix well. | 
flour if necessary to make a 
dough. Mold the bread into 
Put in a warm place to 


flour. 
Add 
rather 


more 
soft 


loaves at once. 


rise one to one and one half hours and 
bake in the usual way. 

Salt-rising bread is close grained, and 
it should not be made as light as other 
| bread. 

Some readers may be curious to know 
why this bread is called “salt-rising” 
bread. Of course, salt has no leavening 


this 
The name was prob- 


There is no light on 


literature. 


power. ques- 
tion in 
ably chosen because the leavening power 
and it was thought | 


salt in some mysterious way caused 


was not understood, 
that 


| the rising. 


| Left Side Steer and Center 


Control in Motor Cars 
(Concluded from page 2%1.) 
when sitting on the left is no more diffi- 
leult than judging distance on the left 
|when sitting on the right. In the situa- 
tions where the most accurate steering 
usually is needed the chauffeur can see 


the adjoining wheels of both vehicles con- 
cerned, and also the road between them. 
|} When that is being overtaken is 
| steered from the left the chauffeur is in 
| the pest possible position, for he can see 





the car 





lexactly what the other car is doing and 


can act accordingly. | 

Undoubtedly are many peculiar! 
situations where right-side steering would 
have, the advantage over left-side steer-| 
ing; but there are just as many emergen- 
cies in which the opposite would be true, 


there 


so that matters may be said to be balanced 
so far as extraordinary predicaments are 
concerned. It is in the ordinary, every- 
day phases of motor car driving that left- 
|side steering appears to the best advan- 
be dealt with as 





tage; emergencies must 
they occur. 

With the increasing appreciation of the 
good points of left-side steer has come a 
|realization of the great convenience of 
leentrally located control levers—that is, 
the gear-shift lever and the emergency 
brake lever—and the combination of left- | 
side steer and center control 1s one that | 








which a leaven, containing the newly-dis- | 


should eliminate | 


‘Classified ilicidtiaaamaaiie 


PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 







Trave Marks 
DesiIGcns 
CopvnricHts &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in revard w 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention will be readily given to any invento; 
furnishing us with a model or sketch and a brief de 
scription of the device in question. Al! communications 
are strictly confidentia!. Our Hand-Book on Patents 
w be sent free on request. 

Ours is the Oldest agency for securing patents; 11 
was established over sixty-five years ago. 

All patents secured through us are described 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 


without 














INVENTORS, when writing attorneys for esti- 
mates, &c., include E. P. Thompson, M. E., Mem. 
A. I. E. E.. &e. Victore Bldg., Wash., D.C. 2 vrs. 
att'y for early patent bureaus of Electrical World and 
Power; om sr 20 yrs.; registrd. in Pat. Off. as 
“of good moral character—competent—” &c. Also 
assists clients to sell inventions. ; 














, Advertising in this column is 75 cents a line. No 
less than a oe — we Or — accepted. Count, 
seven words e line. orders must accom- 
panied by a remittance. ” si 





AGENTS WANTED 


FREE SAMPLE goes with the first letter. Some- 
thing new. Every firm wants it. Orders from $1.00 
to $100.00. Nice pleasant business. Big demand 


everywhere. Write for free sample. 


M Mfg. 
Co., 438 N. Clark, Chicago. atalie Baty 


PATENTS FOR SALE 


AUTOMATIC WINDOW SASH FASTENER.— 
Burglar-proof. Owner will sell outright or royalty 
Bonanza for hardware mfrs. Address Jules F" 
Parent, 322 Manson Place, Plainfield, N. J. 


UNITED STATES PATENT No. 1.053.430 
issued February 18, “Detector for Party Line Tele- 
phones."" Detects and tells you who the third party 
rubbering on party line is ool proof. Independent 
of telephone. Money - maker Sell outright or 
royalty. Give an offer. For further particulars, ad- 
dress, John W. Nilsson, Balfour, N. D. 


FOR SALE OR ON ROYALTY, Pat. No. 1.018- 
956. Indoor Base Ball Game. also same game for 
Automatic Slot Machine, self registering and com- 
pact. Money maker for some one. Machine in 
running order. Address Daniel J. Bebon, 1762 
Hancock St., Glendale, Brooklyn, N. Y 


WANTED 


LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our represen- 
tative after learning our business thoroughly by mail. 
Former experience unnecessary. All we require is 
honesty. ability, ambition and willingness to learn a 
lucrative business. No soliciting or traveling. All or 
spare time only. This is an exceptional opportunity 
for a man in your section to get into a big paying 
business without capital and become independent for 
life. Write at once for full particulars. National Co- 
Operative Realty Company L-378 Marden Building, 
Washington, D. C. 


WANTED TO CORRESPOND with inventive 
genius to perfect a power saw or other apparatus to 
fell trees. For further particulars address Wm. G. 
Schuwirth & Co., San Antonio, Texas. 


MISCELLANEOUS 


EXPERIMENT WITH A VACUUM. Would 
vacuum walls in refrigerators, fireless cookers, etc., 
be worth while? An easy method of creating a 
vacuum without the use of air pump. or complicated 
apparatus sent to any address in U. 8. on receipt of 
50 cents. Vacuum Novelty Co., Box 76 Merchants 
Station, St. Louis, Mo. 


, COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 

Muwyn & Co., Inc. 


~INQUIR 





Inquiry No. 9285. Wanted factory. store, shop 
or bank articles to sell by canvassing at a profit 
of from $1.00 to $5 00. 

Inquiry No. 9286. Wanted household novelties 
or business necessities which can be retailed at 
from $1 to $3 

Inquiry No. 9287. Wanted to buy a machine 
which will reduce cobs to meal—not a machine for 
shredding the cobs, but a machine that will pul- 
verize them. 

Inquiry No. 9288. Wanted the names a'd ad- 
dresses of concerns that can coat steel balls with 
pure tin one-sixteenth of an inch thick. 

Inquiry No. 9289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oil or fatty vapor. 

Inquiry No. 9290. Wanted name and address of 
a manufacturer of a patented device which is suit- 
able for making up pay envelopes, namely, to fold 
up bills and insert them with minor coins in a pay 
envelope of the usual size. 

Inquiry No. 9291. Want to buy machinery for 
man facturing woode toothpicks. 

Inquiry No. 9292. Wanted a gum 
stick abels to grape-fruit 

Inquiry No. 9293. Wanted the names and ad- 
dresses of manufacturers of waterproof ciotn, also 
samples of such clot’ 

Inquiry No. 9294 
14 x1” in diameter. 

Inquiry No. 9296. Wanted name and address ot 
some glass manufacturing company *who can make 


that will 


Wanted to buy glass bails 


| patent lamps 


Inquiry No. 9297. Wanted names and addresses 
of manufacturers of time saving household specialties 
goods. 
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Archer Rubber Company's Plant, Milford, Mass., 
where Self-Sentering was used 


Ideal Economical 
Construction 
for Fireproof Buildings 


Concrete Reinforced with Self -Sentering 


Self-Sentering is particularly adapted for 
fireproof buildings that must be’ quickly and 
economically erected. 

Self-Sentering is a combination of rein- 
forcement and centering, and eliminates the 
cost and time required to put in and tear out 
forms. 





Self-Sentering is equally adapted for flat, pitched or 
saw tooth roofs, walls, partitions, floors and ceilings. 
It can be rapidly applied, because it is of unusual 
width, 28 inches, and is quickly and securely fastened 
to the supports with a simple form of wire clips. 
Therefore it saves labor bills. When Self-Sentering is 





| 
| 


used for walls, partitions or ceilings the expanded | 


metal fabric gives a perfect key for plaster. 

Use Self-Sentering and you will have a thoroughly 
fireproof building with a light roof, space saving parti- 
tions and walls, at a lower cost than any other form of 
fireproof construction. Every man who is interested in 


building should 


Write Today for 80 Page Book 


with economical fireproof construction 


dealing 


The General Fireproofing Co. 


7308 Youngstown, 
Logan Ave. Ohio 
eo oe ~~ a 
Trade Mark 





Right and Left 

Ratchet. And equa 
Double-Ratchet Two Speeds 

Beskies the various 

ratchet adjustments, 

YANKEE” 

Breast Drill has 

wo speeds. The 

change, fast or 

slow, is made 

by a partial 

turn ofehis 
<—€ 

lever with 

out remov 

ing drill from 

work or 

changing 

the ratchet 
movement. 


this “* 


Five different 
adjustments made 
with this shifter 


2?)-> 


(1) Plain Drill 
(2) Left-hand 
Ratchet 
(3) Right-hand 
Ratchet 
DOUBLE Ratchet 
Gears Locked 


(4) 


(3) 


e DOUBLE 
8 a big time 
conveni- 
work is in 
Any 

t of the 


» forward or 


No. 555— 
Two-jaw 
No. 1555— 
Three-jaw chuck 


chuck 


“YANKEE” Breast Drill 


8S to garage men and other up to-date workers 
t y because of the time and labor it saves, as 
with any other tool for tike purposes, 
because it works with splendid efficiency in w 
place here no other d tool can be 2 


pared 


rilling 


Your dealer can pad you 
) MOBILISTS—W rite “YANKEE’ 
ls in the Garage’. 


hanics an nd Householders 


or booklet, ** 


Write for ** "YANKEE * 


NORTH: BROS. MFG.CO., Philadelphia 





| known cars and promises to achieve much 


| naturalness 





} made 


ito Mr. Ellithorpe’s control, will be substi- 
tuted. 
By means of a large number of gages, 





| Starrett 


lof this article. 


|}remaining 137 
;}counted upon to overcome that momentum 


| 
of the air 


| structural 


is embodied in a number of very well- 


greater prominence. As center levers 
usually are arranged, the driver bas little 
no difficulty in passing them, and so 
can dismount from thé car on either side; 
if a passenger is beside him he will polite- 
ly climb out into the road. If not, he will 


alight on the sidewalk. in 


or 


The passenger 


the front seat is not annoyed by being 
forced to move every time the chauffeur 
wants to get out, or by having the chauf- 


feur squeezing past. From the chauffeur's 
point of there no particular in- 
|} convenience in changing from right to left 
bechuse the 
hAindling the 
when 


view is 


steer with center control, 


right hand, accustomed to 
levers, still does the work. 
the levers placed the left Side, 
however, it particularly difficult 


to become accustomed to the new 


Even 
are on 


is not a 
matter 
position. 

With called 
that 
accustomed 
little diftticulty in 
to the conditions that 
from the left. On the 
who have be 
with the left- 
difficult 
it is said, 
awk- 


regard to what be 


of 
who 


may 


position, it is said 


a driver has been to 


right-side 
adjusting 
obtain in steering 


steer has very 
himself 
contrary, however, drivers 
thoroughly familiar 
tind it 
get used to right-side 


come 


side position decidediy to 


steer and, 


never quite overcome a feeling of 
wardness that is not usually felt, after a 
little experience, by those who change 


from right to left. 


The Tallest Office Building in the 
World 


(Concluded from page 225.) 





the envelope is} 
permit the 
compressed air to gradually 
ear and finally to bring it to a standstill. | 

The falling elevator is substantially a| 


loosely-fitting piston, but even so, it would | 
| 


elevator and 


to 


the 
enough 


tween 
7 3 | 
increasingly | 
up the] 


just 
slow 
a} 


is 


be stopped with a violent jar after enter 


ing the inclosed shaft if some provision 
were not made for regulating the initial 
compression of the confined aire” A jar 
of this sort would be enough to throw 
the occupants to the floor of the elevator, 
and might easily be the means of break 
ing their bones, if not hurting them more 
gravely. But the air pressure will be 
controlled by automatic valves. The de 
signer has two other ways of regulating 
the air pressure, which are illustrated 
herewith. 

Mr. Ellithorpe has already dropped 


hundred feet without in- 
re- 


more than three 
and the has been so gently 


water 


jury, ear 
strained halted that 
spilled from a brimming tumbler. 


test in the Woolworth Building, 


was not 

In the 
Mr. Elli- 
sheer dis 


and 


will drop in the car a 
539 feet, and in that interval the 
attain a velocity 
of two miles a minute—that 
than six 
feet of confined air 


thorpe 
tance of 
maximum 
fall 


seconds ; 


elevator will 


will be 
and the 
will be 


less 


in 


For the 
the ordinary cables will be detached, 
subject 


and to stop the car progressively. 
test, 
and a single rope with a tripper, 


the first time in 
will be taken 
pressures at each stage of the 


which will be fitted for 
tests of this sort, records 
drop within the limits of the air cushion, 
and engineers are much interested in the 
data which will be obtained in this way. 

It is interesting to that as the 
falling distance is four times the stopping 
interval, Mr. Ellithorpe will, during the 
latter interval, have his weight increased 
fourfold. ago, during a 
of this sort, the occupant of the car 
seated in a chair. When his weight 
increased by the retardation of the ear, 
the chair was crushed, and the passenger 
was fatally injured by a splinter. 

Our thanks are due to Mr. Cass Gil- 
bert, the architect; W. Gunvald Aus, the 
engineer; and the Thompson- 
Company, the contractors, for 
courtesies rendered during the preparation 


note 


Some time test 
was 


was 














A Bicycle That’s Built Like 
the Iver Johnson Revolver 


Do you realize what that means? Of all steel mecha- 
nisms, a revolver is subjected to the severest strains and 
demands the finest grades of steel and the highest stand- 
ards of machine work and tempering. These are the 
standards which obtain in our factory and which apply 
as fully to our bicycles as to our revolvers. 


The Iver Johnson Bicycle is just as perfectly machined 
and tempered as the Iver Johnson Revolver—and several 
million men know how splendidly our revolver is made. 
We have been making high-grade bicycles for nearly 
30 years, and the 1913 models are a little better than 
any we have yet produced. 


IVER JOHNSON 


Iver Johnson Bicycles cost from $30 to $40, with special! models a 
little higher. Our ‘‘ Heavy Service ’’ bicycle is for store delivery. 
It is reinforced throughout—wide hubs, tandem spokes, heavy rims 
and tires. Our juvenile bicycles—‘‘Boy Scout’’ and “* Campfire 
Girl’’—are in every respect the equal of our men’s bicycles. Prices— 
Also in our 70-page book we tell all about the most 
advanced motor cycles, single and twin cylinders, 
that have yet been produced. Send for this book; 
it’s FREE, but contains information about revolvers, 
shotguns and cycles that would be worth paying for. 


$20 to $25. 


IVER JOHNSON’S ARMS & CYCLE WORKS 
New York: 99 Chambers St. 170 RIVER STREET 
San Francisco: Phil. B. Bekeart Co., 717 Market 8t FITCHBURG, MASS. 





















Magnificent Steel Launch $ 


Complete with Engine, Ready to Run 





36 


18-20-28 and 27 ft. boat» at propertionate prices. Ai! lsunches tested 
and fitted with Detroit twoevele reversi = with speed controling lever 

simplest engine made—starts without cranking only 3 moving purts—anyone ena 
run it. The Sufe Launch — absolutely non-sinkn le—needs no beathours. Al! 
boats fitted with air-tight compa tments— cannot sok, leak or rust. We ar e 
owners of the patents for the manufacture of rolled steel, lockseamed steel bos male 
Orders tilled the day . Boats sD pped wo every part of the world. Free Cataleg. Steel Reowboata, $3) 


MICHIGAN. ‘STEEL BOAT CQ., 1332 Jefferson Avenue, Detroit, Mich., U.S.A. 

















Mantura 

Pecans 
Actual 
Size 


Actual Size 


Plant for Profit 


Hardy, acclimated trees, strong and 

Pecans for Zero Climates camel, grown under Northern condi 
tions, from Northern seed and budded from Northern fruiting trees—the only kind you can 
lant with safety. They produce large, thin-shelled nuts, plump, meaty, delicious — selling 

or $1 a pound. Succeed in almost any soil. Endures zero weather without injury. 


Magnificent for lawn and park 
Berries every day from 


St. Regis Everbearing Raspherry jorc':3""Nosonier 


crop after crop, all summer—two to three good “* pickings" a week of large, sugary, crimson 
bright berries. This you can have by setting out St. Regis this Spring. The bushes yield 
bountifully year after year—succeed in any soil—endures severest heat, drought and cold, 


Our 1913 Catalog and Planting Guide—Includes Nut Culture, 
Fruits, Roses, Shrubs, Evergreens, etc., mailed Free on Request. 


GLEN BROS., Inc. “°"E5ra isec’” +2076 Main St., Rochester, N. Y. 
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t ent { office build 
{it offers the same 
you Our 





vt to 


wih 


The Safe- Cabinet Co. 
De pt. y- 2. Marietta, Ohio 


Agencies in most large cities 





if you don't Ged as liste! im your te'e 
phone directory addres: the home office 








Do you want good 
information cheap ? 


Write to us and we will refer you to a 
Scientific American Supplement that 
will give you the very data you need ; 


wher writing please state that you wish Sup 


plement articles 


@ Screntih 


written by men who stand foremost in modern 


American Supplement articles are 


science and industry. 


@ Each Scientific American Supplement costs 
only ten cents. But the information it con- 


tains may save you hundreds of dollars. 


@ Send for a 1910 catalogue of Supplement 


articles, it costs nothing. Act on this Sug- 


gestion 
MUNN & CO., Inc., 
New York City 


Publishers 


361 Broadway 




















Water Supply without 
Expense 


for pumping on your country es- 

tate is given most satisfactorily 

by automatic Rife Rams 

~% ft. for each foot 

of fall-—no ~ ible or pumping 
Satisfaction guaran 

teed Booklet. plans, estimate 






RIFE ENGINE COMPANY 
2438 Trinity Building, New York 








The Public Records of a City 


were destroyed in the fire that consumed the muni- 
cipal building at Zanesville, 
In one room every piece of furniture and every scrap 
of paper were burned to ashes. But 


THE SAFE-CABINET 


that stood in the very heart of the fire (position indicated by arrow) 
protected the documents of the Board of Election perfectly. Not a 
record was scorched, not a memorandum was injured. 


rHE SAFE-CABINET has protected the 


Ohio, a few weeks ago. 


valuabie records entrusted to it both in gov- 


A Reference File Desk High 


where you can reach it with a turn in 
your charr. 

Keep your important letters, statis- 
tical records, contracts, photographs, 
blue prints, personal papers, et« 
easy range of the eve as well as your 
finger tips. It wi l give youa bette r 
grip on what's doing—and to be done 


Slobe-Wernicke 


Filing Cabinets 


are inexpensive and may be added to, a 
unit ata time, as needed. Furnished in 
dull finish imitation oak and mahogany 

Authorized agents in 1500 towns and 
cities. Where not represented goods 
shipped direct, freight prepaid. Illus- 
trated catalog free,address Dept. S-810. 


The Globe“Wernicke Co,, 


CINCINNATI, OHIO 
Bianch Stores: Ne fork, 380-382 Broad- 
735 abash Ave.; Wash- 
Boston, 91-98 Fed 
Philad wi2-1014 Chestnut St.; 
c Saieanal. 128-134 Fourth Ave., E 


, wit! in 























STUDY High-Grade 
Instruction by 


LA ‘cae ae 


! ‘ College, 
Post-Graduate and B Law. Nineteenth 
yea Classes beg A nontt Send for 
atalog giving . wimission to the bar 


of the a! state 
thicage Cerre eponde nee School of Law 
200 Keaper Bleek, Chicage 








LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Herolegical Department 
. Peorta, Ilinois 
y Largest ond Best Weert Sehool 











Near unlimited Raw Materials, 
Where Power is cheap, 


Fue! abundant, prices low, 

Labor conditions excellent, 

Traffic rates most favorable. 
No 


ther section offers manufacturers so 
many advantages in such close proximity 
to one another as the Southeastern States. 
We will be pleased to find you a favor- 
able factory opening. 


“ Vv. RICHARDS 
dgent 


Room 370 Washington, D. C. 





Wanted—Special Work in 
Woven or Ble Wir e 
trically Welded 

Our equipment is second to none in 
the world for executing in the most 
workmanlike manner special wire 
Correspondence sol- 


portunity to figure on your re 
drawings and 


goods contracts. 
cited an ar 
quirements. Send specifications — 


Quotations promptly furnished 


We are the Ong sal Power Lees weavers 
and manufactu 
Pompeiian Bronze Screen Cloth 
an extensive line of other wire cloths 


yoth galvanized and paint 
Clinton Electrically Welded Fabric for concrete remforcing 
CLINTON WIRE LATH-——Est, 1856 
Please address a!] communications to Estimating Dept 
CLINTON WIRE CLOTH CO. 
Clinton, Mass. 


Extensive Hot Galvanizing Dept 


Weaves and perforations in any and al! metals 


Perforated Metals Dept. 











Supplied by hieh em 
stationera, &c.. every- 
where Tiustrated. list 
on yer mto L & 

. ARDTMUTH, &, 
East 23rd St., New York 





| heat-push the 


Chemical Balance and the Fire 
Waste Problem 


By Sidney G. Koon 
w= happens when you touch a 


match to the kindling in your kitchen 
stove? The simple and obvious answer 
seems to be—‘It burns.’’ That is true 
enough so far as it goes, but the answer 
does not even suggest the complicated and 
far-reaching results that are accounted for 
by the very simple chemical principle in- 
volved in the lighting of a small fire. 
In a mass of paper and kindling wood we 
have various forms of carbon. The flame 
of the match heats a portion of this carbon 





until the carbon combines rapidly with the | 
oxygen of the air; that is to say, a small | 
part of the kindling burns, or oxidizes, and | 
from this small start the process of burning | 
or oxidation spreads rapidly to every ear-| 
bon compound that can be heated by the 
fire up to the point where it wi'l combine 
with oxygen. Of course all this is an i 
story, but there may be new morals to old | 
stories, and there is a new moral to this 
story if we look at it from a certain point 
of view. 

From this point of view all burnable 
materials represent a state of unstable 
equilibrium. A big wooden dwelling, for | 
instance, may feel and look almost as solid 
and enduring as a mountain, yet in point 
of fact it is made up, barring the nails and 
other hardware, of a great mass of carbon 
compounds that a little push in the shape 
of a few hundred degrees of heat will com- 
pletely upset 

The upsetting is not quite so instanta- 
neous as the fall of a vase which you may 
knock off the table with your elbow; but 
push in the right place, } 
and the overturning of the 


once give that heat 
carbon mass | 
that we have been calling a house may be 
very rapid indeed. Moved by this initiai 
carbon in the floors, the 
wood finish, the elapboards, the roof, the | 
framing, the outside paint and the inside 
furnishings, all rush into combination with | 
the oxygen of the air, and what was a house, 
carpets, tables and chairs, curtains, becomes 
suddenly a rising whirlwind of carbon oxide 


and carbon dioxide—it goes up in smoke 
and heat. 

This conception of every burnable sub- 
stance as being in such a state of balance 
that a small push at some appropriate time 
will upset and destroy that substance is of 
more practical value than may appear at 
first sight. It is perfectly true, 
that many houses have for scores, and 


of course, 


| some even for hundreds, of years survived 


| the upsetting chances of human careiess- 





| heat is a pretty comprehensive, and at the 


ness: while every day others get the little 
heat push at the proper moment and in 
consequence are overturned and destroyed. | 

The more interesting field for the applica- | 
tion of this idea is the vast number of large 
buildings for manufacturing or for office 
use, whose size greatly increases the possi- 
ble magnitude of a chemical overturning 
due to the heat push, and whose occupa- 
tion by a large number of human beings 
gives to such chemical upsetting something 
more than a merely scientific interest. If 
we apply the idea carefully and logically 
we shall find that this notion of a chemical 
balance which may be suddenly and com- 
pletely overturned by a relatively small 
application of a few hundred degrees of 





same time a fairly exact, guide in the mat-| 
ter of preventing the start of serious fires, | 
and of limiting the extent of the chemical | 
overturn after it has once got under way. | 

Naturally the first lesson is that this 
chemical overturn will not affect sub- 


| stances whose carbon is in such shape that 
|it will not combine when heated with the 





oxygen of the air. This suggests right 

away the use of stone, brick, terra cotta, 

and cement for building materials; and so | 
far as the oxidation overturn is concerned, | 
the materials named are satisfactory, or| 
perhaps it would be better to say that they | 
were combined in buildings only so far as 
they are capable of furnishing the strength 
required for a particular building. 

When we consider steel-frame buildings | 
we meet an apparent contradiction, for | 
though everyone knows that the steel in a 
building frame does not burn when the 


| 
| 


| building burns, it is also common knowl- 





Friction 


in the wrong place does two things 
well—wears out your automobile 
and uses up power. 

DIXON’S FLAKE GRAPHITE 
reduces friction and wear by 
forming a veneer-like coating of 
graphite on the bearing surfaces, 


yreventing metal-to-metal contact. 
IXON’S FLAKE GRAPHITE 
is an ingredient of 


DIXON’S 


Graphite Grease No. 677 


(For Transmissions and Differentials) 


Well-known automobile men use 
and recommend Dixon’s Greases, 
Send name and model of car 
for free booklet, “* Lubricat- 

ing the Motor,” No. 2 
Joseph Dixon Crucible Co. 
Established in 1827 
JERSEY CITY NEW JERSEY 














make with 
Vit Supe 
Rubber 
Button Clasp 


generation 
of men are 


now wearing 


“The Boston” 


Will not injure 
the sheerest hose 


All styles of Boston Garter 
SOLD EVERYWHERE 
Lisle 25c. Silk 50c. 


GEORGE FROST CO., MAKERS, BOSTON 


















PERFECT 
PENCILS 
FREE SAMPLE—A trial will convince 


you that Pencil economy and writing satis- 
faction are combined in Venus The Qualitv 
Leader. Try it! Ask for soft, medium 
or hard, 


VENUS perrect PeNcis 


WRITE SMOOTHEST 
WEAR LONGEST 
ERASE CLEANEST 
17 Black Degrees, 6B to 9H 
2 Copying Degrees, Soft and Hard 
Write for FREE SAMPLE 
A AMERICAN LEAD PENCIL CO. 
217 Fifth Avenue, New York 








Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light ob- 
tainable for town or country. akes and burns 
its own gas; 5 hours for | cent. Can 
used anywhere with amazing results. Low 
in price. Thoroughly reliable. Many new and 
exclusive features. proposition of the year 
for agents. Write today for full details. 
NATIONAL STAMPING & ELECTRIC WORKS 
412 S. Clinton Street, Chicago 


Detroit Mating Engine 


Uses Gasoline ‘ 2 Kerosene 


Demonstrator Agent want Greatest En- 










price on first J 
sold. Amaz- 
jector saves HALF ope: ng 

cost, gives Bmore power. will not 
back - fire Engine starts without crank Join boosters 
ng; reversible, only three moving parts. club Send forcatalag. 


Detroit Engine Works, 1332 Jefferson Ave., Detroit, Mich. 


Rider Agents Wanted 


= tncash town tocidoandozhinthasmpsRenewt 

bicye! Write el page special offer. 

Finest ‘Guaran 

1913 Models $10 to $27 

» with a ae Puncture-Proof tires. 

1911 & 1912 els 

all of best makes... $7 to $12 

100 Second -Hand Wheels 
cot 04 Sete. 22 €0 SO 
reat FACTORY CLEARING SALE 

We Ship on Approval without a 


+o ge 3" FR RE ht Ri At. 
10 DAY ee + 
hd 


ing fuel in- 














a a repairs at haly 
5 e8. ad a 
unite fare oo 
er. 
CYCLE CO., Dept. T-176 Chicago, th 


aera 
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W ood- Working > _ 
Machinery 






For ripping, cross-cutting, mi- 
tering, grooving, boring, scroll 
sawing, edge moulding, mortis 
ing; for working wood in any 
manner. Send for Catalog A 


Seneca Falls Mfg. Company 
695 Water Street, Seneca Fa'ls, N. Y 


Good Lathes 


4 AND 15 INCH SWING—CATALOG FREE 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


The ‘‘BARNES”’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 





are the result of 
years of experience 
Sebastian Lathes 
have been on the 
market 25 years 


1999 Ruby Street Rockford, Illinois 


Drilling a stone wall is a snap 
wih a “Red Devil” 
Chain Drill. 

No. 2017 is a hand feed, ball 
bearing, portable drill press, fitted 
with our Giant chuck, taking round 
shank drills 3-16 to 14" 
make, 


or square 
It’s of nine 
and all hardware dealers sell. Ask 
your local dealer, but be sure it’s 
a “RED DEVIL” you get. If not 
end us $2.40 ar 


end you one only prepaid 


SMITH & HEMENWAY CO. 
215 Chambers St., New York, U.S.A. 


one styles we 
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New York City y, 
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edge that an unprotected steel frame will 


bend and collapse when it is heated red- 


hot. This bending of steel frames under 
heat is not a loss of chemical balance, but is 
|mechanical. The when heated, loses 
stiffness, but remains chemically un- 
This loss of mechanical balance 
is guarded against by the steel 
framework with substances that will pro- 
tect it from heat tile or 
cement. for a time, 


steel, 
| its 
changed. 
covering 


commonly brick, 
Even wood will serve 
for although the 
burn off if the fire continues long enough, 
it will prevent, until it does burn off, that 
heating of the steel frame that destroys the 
rigidity of the steel and causes collapse of 


wood 


the building. 

It should be noted, however, that the 
failing of steel or iron framework in a fire is 
merely mechanical, and that steel is thor- 
oughly effective as a fire resistant when it 
does not have to support a load. We see 


this use of steel or iron in the tin-covered 


doors that have been used in factories for 


many years past. The metal covering of 
such doors (which are wood inside) may 
become red hot, but it does not give out 


strain on it. 
it preserves its chemical 


because there is no mechanical 
In other words, 


balance, and has no mechanical balance 


to worry about. 
trying to build 


it 


In 
ture 
chemical balance 


“fire-proof”’ strue- 
necessary first protect the 
of the structure by using 
materials; and if the strue- 


is to 


non-burnable 


ture has a steel frame, as most large mod- 
ern buildings do have, to safeguard the 
mechanieal equilibrium of the frame by 
protecting the frame from severe heating 


But there 
preblem, 
and to the 
material that be 


that would cause it to collapse. 
building a new 
the 
burnable 


is in every large 


due to the size of 


structure 


amount of may 


gathered in one apartment—or compart- 
ment—of the building. 

In this respect there are really two prob- 
lems, looking merely to the safety of the 


building as a structure. One problem is to 
the amount of combustible material 


to so small a heating power that it cannot 


reduce 


overcome the heat protection given to the 
The which 
arises mainly in office and apartment build- 
ings having many separate compartments, 


steel frame. other problem, 


or rooms, is to build each compartment so 
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shall Ww wells in any kind of svil or ree Mounted on 
wi s or on sills. With engines or horse powers. 
Stre ig. simple and durable Any mechanic can operate 
them easily Send for catalog 


WILLIAMS BROS., Ithaca, N. Y. 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 
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Dept. 2,.412 So. Clinton Street, Chicago, 





Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY... 


E. V. BAILLARD CO., 24 Frankfort St., N. Y 


NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 

E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND, 0 






Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., *Z%chks§ 


CHICAGO 


For 36 yeare we have been paying our customere 
the highest returns consistent with conservative 
First mortgage loans of $200 and up 
which we can recommend after the most thorov yf 
Please ask for Loan List No. +16 

ing ip. estors. 














UBRICATES***° 
TAN YTHING oi tone 


118-124 North Clinton St 
CH BESLYACO RIKSTLUSA 


American Patent Sales Company 


We buy, sell and exploit foreign and domestic mechanical 
ents 
We 


We 


have live representatives in 
make no « 


all parts of the world 


harges to inventors, unless patents are sold 


If you have any valuable patents to sell, communicate with 


AMERICAN PATENT SALES CO. 
417 Fifth Avenue New York 


fire 
that 


that chemical overturning- 
starting therein may 
section or unit. 


a or 


be confined to 


Generally speaking, a fire in one room or 


one suite of rooms in a large building will | 


not endanger the stability of the structure 
itself provided the fire can be restricted to 
the compartment in which it starts. Or to 
recur to our first idea, the heat-push due 
to the combustion of the contents of one 
room will not upset the balance of the whole 
structure if the push can be kept localized. 
If we take for an example 
building, it is plain that the 
elevator shafts become, 


a large office 
stairwells and 
in the event of fire, 
chimneys which develop an enormously 
powerful draft, and which speed a fire to all 
parts of the building above the level where 
the fire originates. The danger to human 
| life from this spreading of fire and smoke 
in an office building is the first 
to 


and most 


serious disaster be avoided under all 
cireumstances. 

A fire spreading by elevator shafts and 
stair-wells represents a magnifying of the 


disturbing heat-push generated in the room 


where the fire begins. Obviously, the first 
step to be taken is to localize the initial 
push by confining the fire to the rooms 
where it begins, behind non-combustible 
doors. The next step is to limit the energy 
of the heat-push within the room itself, 


and here the same principles apply that are 


absolutely necessary in the efficient pro-| 
|tection of the larger unit. of the whole 
| building. 


Assuming that the particular room or 
series of rooms is shut off from the main 
passages of the building by non-burnable 
doors, the next step is to apply within each 
room the rule that everything possible 
shall be made of non-combustible material. 
This is simply the unit system of fire pro- 
tection with the protection carried 
subdivisions of units. The procedure 
| plies not only to the interior finish 
| the room, but to the furnishings of 
|} room. 


into 


easing will finally | 


ap- | 
of | 
the | 























AT LAST!! 


A Gasoline Gauge for automobiles that is accurate 
and dependable—up hill, down hill, on side list, 
and on the hottest and coldest days. 
glance the amount of gasoline in the tank. 


yependo) 


Gasoline Gauge 


SOME OF*ITS MANY ADVANTAGES 

Nomore dry tanks miles from garage 

No more pulling up cushions to run 

measuring stick into tan 

Detects leaky tanks immediately. 

Full directions for installing sent with each gauge 

Supplied at present for the 1912 

Buick, E. M. F., andthe 1913 Studebaker. 


If for other cars, send us name, model! and year, and we will notify you it we 
can supply you 
your dealer cannot sypply you we will, direct, on receipt of 

price. 


Cc. F. ROPER & CO. 


Shows at a 


The 


*7.50 


Brass or 
Nickel 
Finish 





(Attaches to the Dash) 


Shows instantly amount of gasoline 
that goes into tank and amount be 

ing consumed per mile 

As dependable as your waich, and 
will not get out of order 


and 1913 Ford, Overland, 
Not made at present for cars having preseure tanks 


Catalogue No, 4, siving full particulars, sent free 


Hopedale, Mass. 











- MAXIM SILENCER 
BOOK FREE 


“The most interesting book | ever read.’ 
scores of Sportsmen, Target-shooters and 
You will say the same when you 
get your copy 

Explains the famous Maxim 
Silencer. Contains astonishing 
experiences told me by hunters 
shooting without report noise 
Surprising stories from marks- 
men about accuracy made pos- 
sible when re port and recoil are 
eliminated. Ex perie of } 
itary Officers with sile nani rifles 
on the battlefield in Mexico. 

Write me for complimentary 
copy. Mention CALIBRE and 

KE of your rifle and give 
your dealer's name 


So say 
Soldiers. 


EXPER wiTH 

The MAXIM 

SILENCER. | 
~ 


ENCE 





Hiram Percy Maxim 
MAXIM SILENCER CO. 
13 Colt's Armory Hartford, Conn. 


AGENTS 


Send for our proposi- 
tion on the Hawthorne 
Four Cylinder Auto- 
mobile Hand Air Pump 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridgeport, Conn 

















Ideal Lawn MowerGrinder 
1913 MODEL NOW READY 







Better than ever before. Grinds ail makes 
f Mowers perfectly in 15 minutes without 
removing reel-knives or straight binde. W 


alse » ri nd straight knife without rem 


more than pay 
for itself first serson because 
t does the work so much 

ker and better Skate 
Attachment for 
sharpening skates. Over 6, 
00 in use, Fully warranted 

don easy-payment terms 
Write to-day. Don't delay. 


HEATH FOUNDRY & 
MFG. C ’ 


Sharpener 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


> Men Who Know $ 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates 
securing positions. Write for Catalogue 


ECONOMIST TRAINING SCHOOL 


ais 231-243 West 39th Street, New York City aS 
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A safe, very 
brilliant, powerful, 
Steady, white light. Is 
better than electricity o° 
acetyiene and cheaper 
than kerosene 


Every tamp i isa complete 
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bright 
Made in over 200 
every purpose 
Fully guaranteed, Catalog 
free. Agents wanted 
THE BEST LIGHT CO. 
87 East Sth Street 
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portable. 
tyles fou 


odorless 
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THE MORSE CLARIFIER 
A remarkable little device made 
to fit in tube adjoining re produ 
of any make of machine r 
ders the sound /ow 
/ike and eliminates that 
ant metallic effect. Easily ir 
without mar 

ring or adjusting machine and everlasting 

, Mailed Prepaid. Send dollar 
bill, 2c stamps or check at our risk 

| GUARANTEED «/ 
money refunded Re 

Minneapolis. Fits all ‘ 

machines. State make and style 
ler whether ruber or metal conne 
iformation matter free. 


MORSE BROTHERS, Manufacturers and Distributers 
96s Plymouth Bidg., Minneapolis, Minn. 
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My Hobby 


Five | 
| Free | 





Here’s the sweetest 
smoke that I ever discov- 
ered, and I’ve smoked 
for 40 years. 

It is made up for me from 
a special Havana—a oper 
tain-grown leaf of mild and 
wondrous flavor. A connois- 
seur who lives in Cuba picks 
it out for me. 

It is made up only for my 
private use, with my mono- 
gram band. But hundreds 
of friends have found them 
out and secured supplies 
through me. They have 
never found in a ready-made 
cigar such rare, exquisite 
flavor. 

It occurs to me now that 
hundreds of others would 
enjoy this delightful smoke 
So I invite those who seek 
something exceptional to try 
this Panatela. 

This is not a business, for 
I have re tire <d. It is merely 
an old man’s pastime. So I 
will quote you a price which 
is close to my cost, for profit 
is not important. I ship by 





Parcel Post. 

But I seek only men who 
enjoy the best, who want 
something rare, and who 


know good Havana. I am 
not after bargain-seekers. 


Five Cigars Free 


I will mail you as samples five 
cigars free. Just send me 10 cents 
to partly cover expenses and I 
will supply the cigars. I only ask 
this 10 cents to pick out theright 
sort of people 

If youare delighted, then order 
as wanted. The price is $5 per 
hundred—$2.60 for 50—all charges 
paid. If you wish, I will open ac harge 
count. Write now for the five cigars. 


J. ROGERS WARNER 
715 Byers Building, Buffalo, N. Y 
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PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. For sale by Munn & Co., Inc., and 
all newsdealers. 


WANTED—SALESMEN AND SALESWOMEN 


8s Hundreds —- geet positions now open paying from $' 
5,000. 
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v 
monials from hundreds of men and women we have recent'y & 
in good positions; also list of good positions open. Address (nearest 
office) Dept, 228 National Salesmen’s Training Acsn. 
Chicago New York KansasCity San Francisco New Orleans Toronto 


















Amazing “DETROIT” K erosene Engine 
shipped on 15 days’ FREE ial, proves 
kerosene cheapest, safest, most power 


ful fuel. If satisfied 
ever given on reliable farm engine; if 
not, pay nothing. No waste, no evapo- 
ration, no explosion from coal oil. 


Gasoline Going Up! 
ve higher than f 
Still going up ‘wo 
val oil do work of three ff 
Pp ints yasoline 
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nly engine running on coal oil 
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Gasoline is Se to! 
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cranking. Only three moving parts 

no cams —no sprockets —no year 

no valves-—- the utm t mplicity, power an? strength 
Mounted on skids “ to 20h n stock. rea np 
I ngi ne tested before crating, Comes al! ready to i jx 
aws, threshes, churns, separates milk, grind 
corn, runs home electric lighting plant Prices 

' Ane | =p. Sent any 5 Free Tr 
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ctory price 
127 Bellevue Ave., 


Writ 
DETROIT ENGINE WORKS, Detroit, Mich. 
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Joining and Cutting Metals 


by various processes is treated very fully 
in the Scientific American Supplement. 
The following issues will be found valu- 
able to every worker of metals: 


Scientific American Supplement No. 1384 
Lead-burning—descnibes an oxy-hydrogen appa- 
ratus and its use for the purpose 


Each number of the 
Supplement costs 
| 0 cents 

Scientife American Supplement Nos. 1754, 
1755 and 1756—The Oxy-hydrogen Process 
of cutting and welding metals is a series covering 
the important applications of this remarkable 


process 


A set of papers contain- 
ing all the articles here 
mentioned will be mailed 
for $1.10. 


Send for a copy of the 
1910 Supplement 
Catalogue 


Scientific American Supplement No. 1646 
Oxy-hydric Welding, gives a description of pro- 
id cost 


cesses a 


Scientific American Supplement No. 1775 
leu Gas Fusion Proc ess, descnbes the Koeln 
Muesener improvement in oxy-hydric apparatus. 


Free to any address 


Scientific American Supplement No. 1680- 
The Oxy-Acetylene Process, sets forth the uses 
and cost of this system 


Scientific American Supplement No. 1434 
The Garuti Process of Generating Oxygen and 
Hydrogen 


describes an -economical way of 


Order making and using these gases tor welding 

rom you 

Newsdealer 

or from Scientific American Supplement Nos. 1305, 


1447, 1480 on ‘‘Aluminothermy”’ or ‘‘ Thermit’’ 
processes, describe and illustrate many remarkable 
welds, castings and other operations performed 
with the novel and useful series of metallic com- 
pounds, by which castings of steel and other 
metals and difhc ult we Ic ds can be easily made 
without forge, cupola or any sort of fireplace. 


MUNN & CO., Inc. 
PUBLISHERS 
361 BROADWAY 
NEW YORK CITY 
































(Copyright, 1911, Review of Reviews) 


arching Through Georgia 
With “Sherman’s Bummers” 


Confederates from Atlanta 

to the Sea well knew. For the “‘bummer’’ was the man who went ahead of Sherman’s Army 
and found food for the men behind. Across railroads, across swamps, across ditches, over every 
obstacle they went. Sometimes the ‘‘Bummers’’ brought turkeys, chickens, smoked meats and 
Many a time what appeared to be a quiet grave in a church-yard yielded a 
But these seasons of feasting were followed 


sweet potatoes 
treasure of preserves, choice beverages and jewelry 
by weeks of desperate famine. 

Their adventures and the little-known detailed story of that magnificent march to the sea 
are told in photograph after photograph, and in fascinating story in the 


PHOTOGRAPHIC 
HISTORY 9° 7 
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Thousands and thousands of photographs taken by Mathew Brady and his followers under the eyes Wanamaker 
of the Secret § c and the Confederate guns in our Civil War. Lost for fifty years. Now at last New York 
red. Ao n words of brilliant text history by 50 great men of North and South Send me FREE 12 
“fore the r - . c ba ° and interesting war-time pb 
SAVE Before the royalty payments begin you can save $15 on your set. Uniti! graphd shown in 16 sample pages 
that time John Wanamaker makes you the present low price and of the Photographic History of the 


Civil War. I am interested in your 
offer to save me $15. in the purchase of 
this work, but am to be under po obligation, 


S 1 5 mall payment offer. But as soon as the royalties begin, the 

price must go up. Send the coupon today without money and 
NOW without obligation. It brings you some of the strange pic 
@ tures in sample pages of the set also the whole story of 


the taking, loss and recovery of the photographs and the low price sale. 


Name 





Send the coupon today and be in time 


John Wanamaker 
New York 
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